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1. Executive Summary 

Introduction 
Rheological behavior of lubricants has proven to be a controlling factor in determining perfor- 
mance of mechanical components, such as, rolling bearings, gears, cams, and practically any 
mechanical system where lubricated rolling/sliding contacts are employed. The lubricant behavior 
as a function of pressure and temperature in the contact define the shear stress, which is integrated 
over the contact zone to determine overall traction force, which in turn leads to acceleration of 
interacting mechanical elements, thereby affecting dynamics of the mechanical component and 
overall performance of the system as a whole. Thus modeling the traction behavior of a lubricant 
has been of substantial practical significance. On a fundamental level the lubricant behavior has 
been either classified as Newtonian, where the viscosity varies as a function of pressure and tem- 
perature, or visco-elastic, where both viscosity and elastic properties, such as shear modulus and 
critical shear stress, define the lubricant behavior in a concentrated contact. A direct measurement 
of the constitutive constants in either of the models has been extremely difficult. For practical 
design stand point, therefore, the approach has been to experimentally measure lubricant traction, 
and then estimate the constitutive coefficients by regression analysis of the experimental data. 
Based on such a semiempirical approach, primary objective of the present investigation is to 
develop significant rheological parameters for perfluoropolyalkylether (PFPAE) type fluids which 
are presently used as a lubricant in a wide variety of space applications. 

Experimental 
Conventional rolling disk type of apparatus constitutes the basic foundation of the experimental 
investigation. Specific details of the apparatus have been published in related publications [1-3] 
and they are omitted here for brevity. A pair of disk specimens are driven independently when a 
radial load is applied to form a concentrated contact. The rotational velocities of the disks are var- 
ied such that while the difference in the two surface velocities increases, sum of the two velocities 
is kept constant. Thus the rolling speed remains constant while the sliding velocity is varied. 
Torque transducers on one of the disk specimens measures the torque, which can be easily con- 
verted to traction force or traction coefficient, defined as a ratio of the traction force to applied 
normal load. The torque and slip signals are fed to a data acquisition system where the data may 
be digitized and stored for later processing. The experiment is repeated over a range of applied 
load, rolling velocities and operating temperatures. Such a data base is generated for each lubri- 
cant to be modeled. 

Test Specimens, Lubricants and Operating Conditions 
Geometry of the disk specimens and the different variations of the PFPAE-type fluids considered 
in the present investigation are summarized in Table 1. Except for the first case (Lubricant A), 
where the disk geometry results in essentially a line contact, all test specimens produce a point 
contact geometry. The rolling radius is constant for all tests, while the crown radii have a small 
variation. For case A the crown radii are, of course, large to produce a line contact condition. The 
first three lubricants (cases A, B and C), listed in Table 1 are branched PFPAE fluids, similar to 
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the commercial fluids, known by the trade name of Krytox. Case D is a linear PFPAE fluid similar 
to the commercial Fomblin Z fluid. In fact, this fluid represents the commonly used base stock for 
other fully formulated Fomblin Z type fluids. For example, the fluid in case E is produced by 
introducing a 0.5% Ausimont additive to the base stock, in case D. The fluid in case F is very sim- 
ilar to that in case D, except that the base viscosity is somewhat higher. Finally, case G is another 
variation of a linear PFPAE fluid, similar to the commercial fluid Demnum S-20. 

The inlet temperature in all cases varied in the range of 300 to 422 °K, while the range for rolling 
speed was approximately 2 to 20 M/S. Contact loads were varied to produce a variation of contact 
stress in the range of about 0.90 to 2.50 GPa. For the specimen geometry presented in Table 1, the 
contact ellipticity ratio for case A is 4.68 while the values for all other cases are approximately 
1.0, corresponding a circular contact. 

Viscosity-Pressure-Temperature Relations 
Viscosity data, as a function of pressure and temperature, for most of the fluids is available in the 
existing literature (1,4). For the present investigation, the data are fitted to an equation of the 
form: 

u = ^(expa^ + aZ + ß/l-D + ß/l-If + ypri-I]} 

where \l is the viscosity at pressure/? and temperature T, \io is the reference viscosity at reference 

temperature T0, and a, ß, y, are respectively the viscosity-pressure, viscosity-temperature and 

viscosity-pressure-temperature coefficients. 

The available data are curve fitted to the above equation and the various coefficients are computed 
by regression analysis. Typical fit is shown in Figure 1, and the computed coefficients for lubri- 
cant cases B, C, D and G are summarized in Table 2. Most of the available data are in the pressure 
range of 0 to 1 GPa. Behavior of the Krytox 143ab type fluid (case A) is assumed to be same as 
that of Krytox 143ac (case B), except that the base viscosity is set to a lower value of 0.23 Pa.S. 
Similarly, the behavior of Fomblin Z-25 type fluid (case F) is assumed to identical to that of case 
D with a higher base viscosity of 0.35 Pa.S. In case F it is assumed that the additive will have little 
or no effect on lubricant viscosity. The viscosity behavior in this case is, therefore, assumed to be 
identical to that in case D. Values for thermal conductivity for all fluids are closely similar. The 
actual values used in the present investigation are respectively 0.090, 0.098 and 0.08 N/S/°C for 
cases A to C, D to F, and G. 

Data Preprocessing 
The raw experimental data consist of disk rpm and torque, as measured by a transducer on one of 
the disks. The data are generally plotted as torque versus the difference in the rpm of the two 
disks, which corresponds to relative slip. The relative slip is varied from a negative to a positive 
value. The first step in data preprocessing is to compute the effective data origin. This is done by 
simply integrating torque with respect to the slip velocity. Since the magnitude of slip velocity at 
the first and last data point are closely identical, and the directions of slip at these two extreme 
points are opposite to each other, the integrated toque value may be used to compute a mean 
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value, which by symmetry corresponds to a torque value at zero slip. This value is, therefore, sub- 
tracted from the toque data to compute the effective data origin. With the given normal load, and 
appropriate scale factors, the torque data may now be converted to traction coefficient versus 
slide-to-roll plots. Since the traction coefficient should not depend on the direction of slip, the 
traction curve may be folded over about the zero point. These two folded curves may now be used 
to compute a mean traction coefficient at a given slide-to-roll value. Also, the data may now be 
sampled to select a set of points which may be subsequently used in traction modeling. 

Data Selection for Traction Modeling 

Although the experimental data are obtained over a broad variation of rolling velocity, it may not 
be possible to analytical model traction when the lubricant film thickness is less than a certain 
critical value, which is generally taken as three times the composite rms roughness of the two 
disks. Using such a criterion, the data at very low film thickness is excluded from traction model- 
ing work. 

Traction Modeling Procedure 

The approach for traction modeling is based on the work by Gupta [5], which is actually after the 
earlier work by Kannel and Walowit [6]. This model is essentially based on Newtonian behavior 
of the fluid in the contact zone, where the pressures are significantly higher than those at which 
the lubricant viscosity data, discussed above, is available. Thus another, some what simplified, 
viscosity relation is assumed to define lubricant traction: 

H = A0exp{äp + ß(ro-r)} 

where ^c, ä , and ß are the effective coefficients which define the viscosity behavior in the high 
pressure contact zone. 

With the above assumption of lubricant behavior, traction modeling consists of two steps: first the 
lubricant behavior under ambient pressure is used to compute the lubricant film thickness, and 
then the energy equation is solved through the film to compute the shear stress distribution, using 
the above "effective" viscosity relation. The shear stress is, of course, expressed in terms of the 
three unknown coefficients. The computed shear stress is then integrated to compute the total trac- 
tion force and thus a traction coefficients is computed in terms of the three coefficients in the vis- 
cosity relation. A least squared regression analysis of the available experimental traction data is 
now performed to compute the three coefficients, for best fit of the model to the experimental 
data. Analytical details of the model are omitted here, since a complete formulation has been pub- 
lished in earlier work [5]. 

As shown earlier [5,6], the above simplified model results in an almost closed form solution, once 

the three constitutive constants, |i0, ä , and ß are known. In addition the lubricant properties 

vary as a function of pressure and temperature throughout the contact. Such a property variation 
results in an accepTable simulation of all thermal effects. Such properties of this model make it 
computationally very efficient, and model implementation in practical design tools, such as roll- 
ing bearing dynamics analysis [7], becomes quite straight forward. 
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An alternate approach to model traction behavior is based on visco-elastic effects [8,9]. Here, the 
pertinent lubricant properties, in addition to viscosity, include shear modulus and critical shear 
stress beyond which the viscous effect becomes significant. Again the properties may vary with 
pressure and temperature. However, the model is computationally more complex and generally 
requires integration of a differential equation through the lubricant film, and therefore, model 
implementation to practical design tools is somewhat more difficult. Some simplifications are 
possible if constant properties are used [7]. However, under such simplifications the simulation of 
thermal effects becomes difficult. For the set for fluids considered in the present investigation, the 
thermal effects are significant, as seen by reducing traction coefficient at higher slip velocities. 
The visco-elaslic model with constant properties, therefore, does not provide a good fit to the 
data. A typical comparison of the two models is shown in Figure 2. Thus, with the primary objec- 
tive of deriving model coefficients, for numerically efficient traction prediction for practical 
designs, the present investigation is limited to the Newtonian model. A more rigorous evaluation 
of the visco-elastic model is deferred to future investigations. 

Results 

Typical model correlations for the Krytox-type fluids are shown in Figure 3, which displays the 
data for the cases A and C. In case A the traction slope at low slip velocities is noticeably higher 
than that seen in case C; this results in a higher value of the effective pressure-viscosity coeffi- 
cient. Overall traction coefficients, however, are lower for case A than those for case C. Note that 
the contact geometry in case A has an ellipticity ratio of 4.68 compared to 1.0 for case C. Also, 
the ambient viscosity in case A is significantly lower than that in case C. Behavior of the fluid in 
case B, is quite similar to that seen in case C, in terms of the traction slope, although the overall 
traction coefficients are somewhat lower for case B in comparison to case C, in spite of relatively 
higher ambieni viscosity for case B. In fact, the overall traction values for case B are almost at the 
mid point of cases A and C. Such observations lead to the conclusion that viscosity behavior in 
the low pressure region may not have a significant correlation to overall traction, which may be 
more related to viscosity behavior in the higher pressure zone. The overall model coefficients, as 
computed by regression analysis, for cases A to C are summarized in Table 3. 

Overall model correlations for the linear fluids are similar, in nature, to those discussed above. 
Figure 4 compares the base fluid in case D with the fluid with an additive (0.5% Ausimont) in 
case E. Note that the fluid with additive (case E) results in overall higher traction coefficient; also, 
the traction slope appears to be somewhat higher. Although at lower rolling velocities the slopes 
are closely similar. Behavior of the higher ambient viscosity base stock in case F, is almost identi- 
cal to that of base stock in case D, except that the regression analysis indicates a slightly higher 
traction slope. For the linear fluid in case G, the overall traction coefficients, when compared to 
those seen with cases D, E and F, are significantly higher, although the traction slopes are similar. 
The various model coefficients for all the linear fluids, case D to G, are summarized in Table 4. 

Conclusions 

For the purpose of traction prediction in practical design applications, a Newtonian model may be 
used for both branched and linear PFPAE fluids. However, the viscosity relation in the lower pres- 
sure region may not have any correlation to traction, which is primarily determined by the lubri- 
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cant behavior in the high pressure region of the contact zone. It is, therefore, essential to estimate 
lubricant viscosity behavior in the high pressure zone. The various constitutive coefficients of 
such an effective viscosity-pressure-temperature relation may be computed from regression anal- 
ysis of experimental traction data. Traction coefficients, computed from these estimated viscosity 
relations, for all fluids considered in the present investigation show acceptable correlations. The 
model coefficients may, therefore, be readily used in practical designs. 
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Table 1: Test Lubricants and Disk Specimen Geometry 

Test 
Case 

# 
Test Codes Similar Commercial Product 

Disk Geometry 

Rolling 
Radius 
(mm) 

Crown Radius (mm) 

Diskl Disk 2 

A BN 90-629 Krytox 143ab 19.050 203.200 203.200 

B CB71-6 Krytox 143ac 19.050 23.110 24.892 

C CG 66-92 ICrytox 143az 19.050 18.542 17.780 

D BZ 78-80 Fomblin Z04 Base 19.050 19.304 19.304 

E CF'92-16: Fomblin Z +0.5% Ausimont 19.050 18.542 17.788 

F CH 89-191 Fomblin Z25 Base 19.050 20.320 22.860 

G CE 88-177 Demnum S20 19.050 30.480 30.480 

Table 2: Viscosity-Pressure-Temperature Relations 
Reference Temperature T0 = 300 °K 

Lubricant 
(Pa.S) 

«i 

(1/GPa) 
«2 

(1/GPa)2 

ßl 
(1/K) 
xlO"3 

ß2 

(1/K)2 

xlO"6 

Y 
(1/K/GPa) 

xlO5 

B: Krytox 143ac 1.433 40.35 -9.684 6.756 2.528 2.124 

C: Krytox 143az 0.06059 29.81 -4.354 5.702 3.097 1.608 

D: Fomblin Z04 0.04602 15.89 -5.287 1.931 0.02951 0.6171 

G: Demnum S20 0.1150 2.057 -5.328 4.851 2.192 0.8289 
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Table 3: Effective Coefficients for Branched Fluids 

A: Krytc )x 143ab B: Krytox 143ac C: KryK )x 143az 
Inlet Roll ä =5.f i 1/GPa ä =\.l 1/GPa ä = \.l ' 1/GPa 

Temp Velo — ~ ~ „ „ „ 

(K) (M/S) Vo ß Vo ß K ß 
(Pa.S) (1/K) (Pa.S) (1/K) (Pa.S) (1/K) 

300 5 193.0 0.0373 
10 5.624 0.0252 147.9 0.0275 
15 3.385 0.0285 
20 3.031 0.0336 80.00 0.0230 

311 5 113.8 0.0424 
10 5.184 0.0299 96.98 0.0292 
15 3.150 0.0262 
20 2.579 0.0313 68.78 0.0221 

339 5 38.96 0.0839 
10 3.562 0.0545 183.9 0.0294 35.01 0.0448 
15 2.833 0.0415 139.4 0.0301 
20 2.343 0.0364 99.01 0.0301 32.47 0.0283 

367 5 14.27 0.166 
10 1.507 0.113 101.6 0.0425 11.33 0.0772 
15 1.243 0.0726 92.83 0.0340 
20 1.298 0.0625 78.13 0.0286 14.08 0.0456 

394 5 6.729 0.315 
10 0.5648 0.256 48.46 0.0800 5.762 0.141 
15 0.4795 0.140 49.48 0.0572 
20 0.5617 0.121 50.56 0.0450 5.944 0.0737 

422 5 2.818 0.454 
10 0.1822 0.460 22.72 0.132 2.613 0.251 
15 0.1995 0.277 23.95 0.0929 
20 0.248 0.229      23.54 0.0665 2.903 0.127 
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Table 4: Effective Coefficients for Linear Fluids 

Inlet 
Temp 

(K) 

Roll 
Velo 

(M/S) 

D: Fomblin Z04 
ä = 3.0 1/GPa 

E: Fomblin Z+ 
ä = 3.0 1/GPa 

F: Fomblin Z25 
6c = 3.5 1/GPa 

G: Demnum 
S20 

ä = 2.5 1/GPa 

(Pa.S) 
ß 

(1/K) 
A0 

(Pa.S) 
ß 

(1/K) 
A0 

(Pa.S) 
ß 

(1/K) 
A0 

(Pa.S) 
ß 

(1/K) 

300 5 
10 
15 
20 

11.12 
8.696 
11.07 
10.75 

0.101 
0.0651 
0.0546 
0.0452 

13.56 
11.04 

20.78 

0.0545 
0.0278 

0.0162 

15.53 
13.66 

34.26 

0.0150 
0.00806 

0.00570 

54.13 
48.85 
35.09 
25.20 

0.0332 
0.0347 
0.0351 
0.0379 

311 5 
10 
15 
20 

7.296 
4.813 
8.058 
8.401 

0.117 
0.0630 
0.0569 
0.0476 

7.651 
5.710 

16.68 

0.0452 
0.0220 

0.0148 

14.46 
13.68 

31.84 

0.0142 
0.00744 

0.00522 

38.54 
39.89 
31.05 
24.34 

0.0376 
0.0352 
0.0334 
0.0311 

339 5 
10 
15 
20 

2.563 
2.227 
4.015 
4.082 

0.128 
0.0707 
0.0664 
0.0505 

5.505 
3.691 

9.244 

0.0366 
0.0184 

0.0132 

8.402 
6.690 

18.74 

0.0133 
0.00699 

0.00494 

11.49 
13.90 
13.92 
13.04 

0.0594 
0.0438 
0.0362 
0.0289 

367 5 
10 
15 
20 

1.429 
1.094 
2.277 
2.834 

0.139 
0.0772 
0.0778 
0.0578 

3.296 
2.713 

7.664 

0.0360 
0.0164 

0.0124 

4.995 
4.405 

7.496 

0.0123 
0.00689 

0.00415 

4.708 
5.193 
5.649 
6.838 

0.0869 
0.0597 
0.0456 
0.0393 

394 5 
10 
15 
20 

1.035 
0.5730 
1.108 
1.369 

0.160 
0.0884 
0.0813 
0.0597 

2.230 
1.713 

4.368 

0.0352 
0.0142 

0.0108 

2.182 
2.301 

5.244 

0.0110 
0.00633 

0.00393 

2.147 
1.789 
2.352 
2.900 

0.142 
0.0766 
0.0650 
0.0542 

422 5 
10 
15 
20 

_ 

0.2519 
0.207 
0.6034 

0.288 
0.0918 
0.0916 

1.048 
0.9692 

2.598 

0.0405 
0.0147 

0.0101 

1.182 
1.268 

3.141 

0.0149 
0.00607 

0.00402 

1.266 
0.795 
1.042 
1.373 

0.276 
0.114 
0.0909 
0.0806 
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Figure 1. 
Typical viscosity-pressure-temperature data. 
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Figure 2. 
Comparison of the Newtonian and visco-elastic model with constant 

properties. 
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BN 90-629 Krytox 143ab 
NWTONIAN MODEL TYPE 1 bnlS.dat 

XMU»       ALFA*       BETA» 
^   0B3MPA     BON  2D.32M/S Ü0K # 1B  2.343E+00 3 . 5OOE-O0 3.644E-02 
n  99SMPA   290N  20.32M/S J39K # 17  2.343E+00 B.SOOE-09 3.644E-02 
o     1329MPA   6B5N  20.32M/S 339K # 16  2.343E+00 5.500E-09 3.644E-02 

9.00 

3  -nfT   '   '  " ' " I   I I   I  I   I I  
O7O00.01        0.02        0.03       Ö70+ÖTÖ5       oToa0T07       ÖTÖ8       Ö7Ö9OTlO 

SLIDE/ROLL 

CG 66-92 Krytox 143 az 
NEWTONIAN  MODEL TYPE   1 ctlS.dct 

XMU» ALFA» BETA» 
ä       991MPA 3BN      20.25M/S   339K   #   47      3.247E+01 1.700E-09 2.836E-02 
a    1321MPA 81N     2.0.25M/S   339K   #   4fl     3.247E+01 1 .700E-08 2.636E-02 
o    1651MPA 17BN      20.25M/S   330K   #   49      3.247E+01 1.700E-00 2.836E-02 
o     18B4MPA J07N      ZD-ZBM/S   338K   #   SO      3.247E+01 1.700E-08 2.OI3E-02 

^7160.16 TTib 
SLIDE/ROLL 

Figure 3. 
Typical traction data correlations to the Newtonian model. 
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^oJr?N-£gEL
Fomb

TU
n,   Z°4„,bfa

B
t
e    "nid 

o    16S3MPA 189N      20   34M>I   31 IK   £      f      M2   £+22   3-OOOE-09   4.763E-02 
o     10B2MPA 32SN      IgJJföl   Ü }&   J   ig      I." £] 138   1! 8§gI=8I   JI ?SgfZgI 

6.00 

"•02   0.03  0.0+   0.05   0.06 

SLIDE/ROLL 

0.07  0.08   0.09   0.10 

S&o&ärÄ&g    FoDSbr1,11
n    Z-°fa

4
d+°-5%    Ausimont 

°     19B7MPA ,07N      20.2I^I   II1,1^      J      ? ; ggg|«J    I = gggf=gg   I !«3131 

Figure 4. 
Effect of 0.5% Ausimont additive on traction with a linear PFPAE fluid. 
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CE   86-177    Demnum   S-20 
NEWTONIAN MODEL 

a     1000MPA 63N 
D    132BMPA 1S0N 
o    1654MPA 294N 
o    1989WPA 508N 

12.00 

OEID.dat 

Z0.34M/S   311K *    17 Z 
20.34M/S   311K #   18 2 
20.34M/S   31 1K #   19 2 
20.34M/S   311K #   20 2 

XMU« 
, 434E+01 
. 434E+01 
.434E+01 
. 434E+01 

ALFA* BETA« 
2.SO0E-O9 3.111E-OZ 
2.5O0E-O9 3.111E-02 
2.500E-09 3.111E-OZ 
2.5O0E-O9   3.111E-02 

0.02       0.O4       0.06       0.08       0.10       0.12       0.14       0.1B       0.1S 

SLI0E/ROLL 

Figure 5. 
Traction with the Demnum S-20 type PFPAE linear fluid. 
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2. Traction Data Set A: 90-629 Krytox 143ab 

Data set name: 
Rolling radii   [Disks 1 & 2]    (in): 
Crown radii      [Disks 1 & 2]    (in): 

BN 90-629 Krytox 143ab 
0.75   0.75 
8.00   8.00 

Number of data sets found = 135 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Temp 
F 

80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

Load 
Ibf 

19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

154.00 
19.10 
65.25 

Rpm1 

4838.00 
4838.00 
4838.00 
7257.00 
7257.00 
7257.00 
9677.00 
9677.00 
9677.00 
4838.00 
4838.00 
4838.00 
7257.00 
7257.00 
7257.00 
9677.00 
9677.00 
9677.00 
302.00 
302.00 
302.00 
334.00 
334.00 
334.00 
1209.00 
1209.00 
1209.00 
1337.00 
1337.00 
1337.00 
2419.00 
2419.00 
2419.00 
2673.00 
2673.00 
2673.00 
4838.00 
4838.00 
4838.00 
7257.00 
7257.00 
7257.00 
9677.00 
9677.00 
9677.00 
302.00 
302.00 
302.00 
334.00 
334.00 

Rpm2  RollRpm Points  Dataset/Test # 

5348.00 
5348.00 
5348.00 
8021.00 
8021.00 
8021.00 
10695.00 
10695.00 
10695.00 
5348.00 
5348.00 
5348.00 
8021.00 
8021.00 
8021.00 
10695.00 
10695.00 
10695.00 
334.00 
334.00 
334.00 
302.00 
302.00 
302.00 
1337.00 
1337.00 
1337.00 
1209.00 
1209.00 
1209.00 
2673.00 
2673.00 
2673.00 
2419.00 
2419.00 
2419.00 
5348.00 
5348.00 
5348.00 
8021.00 
8021.00 
8021.00 
10695.00 
10695.00 
10695.00 
334.00 
334.00 
334.00 
302.00 
302.00 

5093.00 
5093.00 
5093.00 
7639.00 
7639.00 
7639.00 
10186.00 
10186.00 
10186.00 
5093.00 
5093.00 
5093.00 
7639.00 
7639.00 
7639.00 
10186.00 
10186.00 
10186.00 
318.00 
318.00 
318.00 
318.00 
318.00 
318.00 
1273.00 
1273.00 
1273.00 
1273.00 
1273.00 
1273.00 
2546.00 
2546.00 
2546.00 
2546.00 
2546.00 
2546.00 
5093.00 
5093.00 
5093.00 
7639.00 
7639.00 
7639.00 
10186.00 
10186.00 
10186.00 
318.00 
318.00 
318.00 
318.00 
318.00 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

629-08- 
629-08- 
629-08- 
629-08- 
629-08- 
629-08- 
629-08- 
629-08- 
629-08- 
629-15- 
629-15- 
629-15- 
629-15- 
629-15- 
629-15- 
629-15- 
629-15- 
629-15- 
629 08 
629~08 
629~08" 
629"08" 
629~08 
629~08 
629"08 
629~08 
629"08 
629"08~ 
629~08" 
629~08 
629~08" 
629"08 
629~08 
629~08 
629"08" 
629~08" 
629"10 
629~10" 
629~10" 
629~10' 
629~10" 
629~10" 
629"10" 
629~10" 
629~10" 
629~10 
629~10" 
629~10" 
629~10' 
629~10 

fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 
fhi 

#1 
#2 
#3 
#4 
#5 
#6 
#7 
#8 
#9 
#1 
#2 
#3 
#4 

fhi #5 
fhi #6 
fhi #7 
fhi #8 
fhi #9 
flow #1 
'flow #2 
"flow #3 
'flow #4 
"flow #5 
"flow #6 
'flow #7 
"flow #8 
"flow #9 
"flow #10 
"flow #11 
"flow #12 
"flow #13 
"flow #14 
"flow #15 
"flow #16 
"flow #17 
"flow #18 
"fhi #1 

#2 
#3 
#4 
#5 
#6 
#7 
#8 
#9 

fhi 
fhi 
'fhi 
fhi 
'fhi 
'fhi 
fhi 
"fhi 
flow #1 
"flow #2 
"flow #3 
"flow #4 
"flow #5 
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Data set;  Bd 90-629 Krytox 143ab   continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

51 100.00 154.00 334.00 302.00 318.00 100 629 10 flow #6 
52 100.00 19.10 1209.00 1337.00 1273.00 100 629 10~flow #7 
53 100.00 65.25 1209.00 1337.00 1273.00 100 629 10 flow #8 
54 100.00 154.00 1209.00 1337.00 1273.00 100 629 10~flow #9 
55 100.00 19.10 1337.00 1209.00 1273.00 100 629 10~flow #10 
56 100.00 65.25 1337.00 1209.00 1273.00 100 629 10 flow #11 
57 100.00 154.00 1337.00 1209.00 1273.00 100 629 10"flow #12 
58 100.00 19.10 2419.00 2673.00 2546.00 100 629~10 flow #13 
59 100.00 65.25 2419.00 2673.00 2546.00 100 629 10~flow #14 
60 100.00 154.00 2419.00 2673.00 2546.00 100 629 10~flow #15 
61 100.00 19.10 2673.00 2419.00 2546.00 100 629~10 flow #16 
62 100.00 65.25 2673.00 2419.00 2546.00 100 629 10 flow #17 
63 100.00 154.00 2673.00 2419.00 2546.00 100 629~10~flow #18 
64 150.00 19.10 302.00 334.00 318.00 100 629~15 flow #1 
65 150.00 65.25 302.00 334.00 318.00 100 629 15~flow #2 
66 150.00 154.00 302.00 334.00 318.00 100 629 15~flow #3 
67 150.00 19.10 334.00 302.00 318.00 100 629 15~flow #4 
68 150.00 65.25 334.00 302.00 318.00 100 629 15 flow #5 
69 150.00 154.00 334.00 302.00 318.00 100 629 15~flow #6 
70 150.00 19.10 1209.00 1337.00 1273.00 100 629~15 flow #7 
71 150.00 65.25 1209.00 1337.00 1273.00 100 629 15 flow #8 
72 150.00 154.00 1209.00 1337.00 1273.00 100 629 15 flow #9 
73 150.00 19.10 1337.00 1209.00 1273.00 100 629 15 flow #10 
74 150.00 65.25 1337.00 1209.00 1273.00 100 629 15 flow #11 
75 150.00 154.00 1337.00 1209.00 1273.00 100 629"15 flow #12 
76 150.00 19.10 2419.00 2673.00 2546.00 100 629 15~flow #13 
77 150.00 65.25 2419.00 2673.00 2546.00 100 629~15 flow #14 
78 150.00 154.00 2419.00 2673.00 2546.00 100 629"15 flow #15 
79 150.00 19.10 2673.00 2419.00 2546.00 100 629 15"flow #16 
80 150.00 65.25 2673.00 2419.00 2546.00 100 629 15 flow #17 
81 150.00 154.00 2673.00 2419.00 2546.00 100 629 15 flow #18 
82 200.00 19.10 4838.00 5348.00 5093.00 100 629 20 fhi #1 
83 200.00 65.25 4838.00 5348.00 5093.00 100 629~20 fhi #2 
84 200.00 154.00 4838.00 5348.00 5093.00 100 629 20 fhi #3 
85 200.00 19.10 7257.00 8021.00 7639.00 100 629"20 fhi #4 
86 200.00 65.25 7257.00 8021.00 7639.00 100 629 20~fhi #5 
87 200.00 154.00 7257.00 8021.00 7639.00 100 629 20 fhi #6 
88 200.00 19.10 9677.00 10695.00 10186.00 100 629 20~fhi #7 
89 200.00 65.25 9677.00 10695.00 10186.00 100 629 20 fhi #8 
90 200.00 154.00 9677.00 10695.00 10186.00 100 629 20 fhi #9 
91 200.00 19.10 302.00 334.00 318.00 100 629 20 flow #1 
92 200.00 65.25 302.00 334.00 318.00 100 629 20~flow #2 
93 200.00 154.00 302.00 334.00 318.00 100 629~20 flow #3 
94 200.00 19.10 1209.00 1337.00 1273.00 100 629~20 flow #4 
95 200.00 65.25 1209.00 1337.00 1273.00 100 629 20~flow #5 
96 200.00 154.00 1209.00 1337.00 1273.00 100 629 20"flow #6 
97 200.00 19.10 2419.00 2673.00 2546.00 100 629 20 flow #7 
98 200.00 65.25 2419.00 2673.00 2546.00 100 629 20 flow #8 
99 200.00 154.00 2419.00 2673.00 2546.00 100 629~20 flow #9 
100 250.00 19.10 4838.00 5348.00 5093.00 100 629~25 fhi #1 
101 250.00 65.25 4838.00 5348.00 5093.00 100 629~25 fhi #2 
102 250.00 154.00 4838.00 5348.00 5093.00 100 629~25 fhi #3 
103 250.00 19.10 7257.00 8021.00 7639.00 100 629 25~fhi #4 
104 250.00 65.25 7257.00 8021.00 7639.00 100 629 25 fhi #5 
105 250.00 154.00 7257.00 8021.00 7639.00 100 629 25~fhi #6 
106 250.00 19.10 9677.00 10695.00 10186.00 100 629 25 fhi #7 
107 250.00 65.25 9677.00 10695.00 10186.00 100 629 25 fhi #8 
108 250.00 154.00 9677.00 10695.00 10186.00 100 629 25 fhi #9 
109 250.00 19.10 302.00 334.00 318.00 100 629 25 flow #1 
110 250.00 65.25 302.00 334.00 318.00 100 629 25 flow #2 
111 250.00 154.00 302.00 334.00 318.00 100 629 25~flow #3 
112 250.00 19.10 1209.00 1337.00 1273.00 100 629 25 flow #4 
113 250.00 65.25 1209.00 1337.00 1273.00 100 629 25 flow #5 
114 250.00 154.00 1209.00 1337.00 1273.00 100 629 25 flow #6 
115 250.00 19.10 2419.00 2673.00 2546.00 100 629 25 flow #7 
116 250.00 65.25 2419.00 2673.00 2546.00 100 629~25 flow #8 
117 250.00 154.00 2419.00 2673.00 2546.00 100 629~25 flow #9 
118 300.00 19.10 4838.00 5348.00 5093.00 100 629 30~fhi #1 
119 300.00 65.25 4838.00 5348.00 5093.00 100 629 30 fhi #2 
120 300.00 154.00 4838.00 5348.00 5093.00 100 629 30~fhi #3 
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Data set: BN 90-629 Krytox 143ab   continued 

Temp 
F 

Load 
Ibf 

Rpml Rpm2 RollRpm Points Dataset/Test # 

121 300.00 19.10 7257.00 8021.00 7639.00 100 629 30 fhi #4 

122 300.00 65.25 7257.00 8021.00 7639.00 100 629 30 fhi #5 

123 300.00 154.00 7257.00 8021.00 7639.00 100 629 30~fhi #6 
124 300.00 19.10 9677.00 10695.00 10186.00 100 629~30 fhi #7 

125 300.00 65.25 9677.00 10695.00 10186.00 100 629 30 fhi #8 

126 300.00 154.00 9677.00 10695.00 10186.00 100 629 30~fhi #9 
127 300.00 19.10 302.00 334.00 318.00 100 629"30 flow #1 
128 300.00 65.25 302.00 334.00 318.00 100 629-30 flow #2 

129 300.00 154.00 302.00 334.00 318.00 100 629~30 flow #3 

130 300.00 19.10 1209.00 1337.00 1273.00 100 629 30 flow #4 
131 300.00 65.25 1209.00 1337.00 1273.00 100 629 30~flow #5 

132 300.00 154.00 1209.00 1337.00 1273.00 100 629 30 flow #6 

133 300.00 19.10 2419.00 2673.00 2546.00 100 629 30 flow #7 
134 300.00 65.25 2419.00 2673.00 2546.00 100 629 30~f low #8 

135 300.00 154.00 2419.00 2673.00 2546.00 100 629 30~flow #9 
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Summary of Select Data Files 

Filename Temp RollRpm DataCurve # 
bn1.dat 80.00 1273.00 28 29 30 
bn2.dat 80.00 2546.00 34 35 36 
bn3.dat 80.00 5093.00 1 2 3 
bn4.dat 80.00 7639.00 4 5 6 
bn5.dat 80.00 10186.00 7 8 9 
bn6.dat 100.00 1273.00 55 56 57 
bn7.dat 100.00 2546.00 61 62 63 
bn8.dat 100.00 5093.00 37 38 39 
bn9.dat 100.00 7639.00 40 41 42 

bn10.dat 100.00 10186.00 43 44 45 
bn11.dat 150.00 1273.00 73 74 75 
bn12.dat 150.00 2546.00 79 80 81 
bn13.dat 150.00 5093.00 10 11 12 
bn14.dat 150.00 7639.00 13 14 15 
bn15.dat 150.00 10186.00 16 17 18 
bn16.dat 200.00 1273.00 94 95 96 
bn17.dat 200.00 2546.00 97 98 99 
bn18.dat 200.00 5093.00 82 83 84 
bn19.dat 200.00 7639.00 85 86 87 
bn20.dat 200.00 10186.00 88 89 90 
bn21.dat 250.00 1273.00 112 113 114 
bn22.dat 250.00 2546.00 115 116 117 
bn23.dat 250.00 5093.00 100 101 102 
bn24.dat 250.00 7639.00 103 104 105 
bn25.dat 250.00 10186.00 106 107 108 
bn26.dat 300.00 1273.00 130 131 132 
bn27.dat 300.00 2546.00 133 134 135 
bn28.dat 300.00 5093.00 118 119 120 
bn29.dat 300.00 7639.00 121 122 123 
bn30.dat 300.00 10186.00 124 125 126 
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3. Traction Data Set B: 71-6 Krytox 143ac 

Data set name: CB 71-6   Krytox 143 ac 
Rolling radii   [Disks 1 & 2]    (in):       0.75 0.75 
Crown radii      [Disks 1 & 2]    (in):       0.91 0.98 

Number of data sets found = 486 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

1 80.00 0.43 4826.00 5334.00 5080.00 100 71-6-01X #1 
2 80.00 1.42 4826.00 5334.00 5080.00 100 71-6-01X #2 
3 80.00 3.34 4826.00 5334.00 5080.00 100 71-6-01X #3 
4 80.00 11.29 4826.00 5334.00 5080.00 100 71-6-01X #4 
5 80.00 26.84 4826.00 5334.00 5080.00 100 71-6-01X #5 
6 80.00 52.40 4826.00 5334.00 5080.00 100 71-6-01X #6 
7 80.00 90.53 4826.00 5334.00 5080.00 100 71-6-01X #7 
8 80.00 0.43 7259.00 8019.00 7639.00 100 71-6-01X #8 
9 80.00 1.42 7259.00 8019.00 7639.00 100 71-6-01X #9 
10 80.00 3.34 7259.00 8019.00 7639.00 100 71-6-01X #10 
11 80.00 11.29 7259.00 8019.00 7639.00 100 71-6-01x #11 
12 80.00 26.84 7259.00 8019.00 7639.00 100 71-6-01X #12 
13 80.00 52.40 7259.00 8019.00 7639.00 100 71-6-01X #13 
14 80.00 90.53 7259.00 8019.00 7639.00 100 71-6-01X #14 
15 80.00 0.43 9688.00 10708.00 10198.00 100 71-6-01x #15 
16 80.00 1.42 9688.00 10708.00 10198.00 100 71-6-01x #16 
17 80.00 3.34 9688.00 10708.00 10198.00 100 71-6-01X #17 
18 80.00 11.29 9688.00 10708.00 10198.00 100 71-6-01X #18 
19 80.00 26.84 9688.00 10708.00 10198.00 100 71-6-01x #19 
20 80.00 52.40 9688.00 10708.00 10198.00 100 71-6-01X #20 
21 80.00 90.53 9688.00 10708.00 10198.00 100 71-6-01X #21 
22 80.00 0.43 4826.00 5334.00 5080.00 100 71-6-01y #1 
23 80.00 1.42 4826.00 5334.00 5080.00 100 71-6-01y #2 
24 80.00 3.34 4826.00 5334.00 5080.00 100 71-6-01y #3 
25 80.00 11.29 4826.00 5334.00 5080.00 100 71-6-01y #4 
26 80.00 26.84 4826.00 5334.00 5080.00 100 71-6-01y #5 
27 80.00 52.40 4826.00 5334.00 5080.00 100 71-6-01y #6 
28 80.00 90.53 4826.00 5334.00 5080.00 100 71-6-01y #7 
29 80.00 0.43 7259.00 8019.00 7639.00 100 71-6-01y #8 
30 80.00 1.42 7259.00 8019.00 7639.00 100 71-6-01y #9 
31 80.00 3.34 7259.00 8019.00 7639.00 100 71-6-01y #10 
32 80.00 11.29 7259.00 8019.00 7639.00 100 71-6-01y #11 
33 80.00 26.84 7259.00 8019.00 7639.00 100 71-6-01y #12 
34 80.00 52.40 7259.00 8019.00 7639.00 100 71-6-01y #13 
35 80.00 90.53 7259.00 8019.00 7639.00 100 71-6-01y #14 
36 80.00 0.43 9688.00 10708.00 10198.00 100 71-6-01y #15 
37 80.00 1.42 9688.00 10708.00 10198.00 100 71-6-01y #16 
38 80.00 3.34 9688.00 10708.00 10198.00 100 71-6-01y #17 
39 80.00 11.29 9688.00 10708.00 10198.00 100 71-6-01y #18 
40 80.00 26.84 9688.00 10708.00 10198.00 100 71-6-01y #19 
41 80.00 52.40 9688.00 10708.00 10198.00 100 71-6-01y #20 
42 80.00 90.53 9688.00 10708.00 10198.00 100 71-6-01y #21 
43 100.00 0.43 4826.00 5334.00 5080.00 100 71-6-02 #1 
44 100.00 1.42 4826.00 5334.00 5080.00 100 71-6-02 #2 
45 100.00 3.34 4826.00 5334.00 5080.00 100 71-6-02 #3 
46 100.00 11.29 4826.00 5334.00 5080.00 100 71-6-02 #4 
47 100.00 26.84 4826.00 5334.00 5080.00 100 71-6-02 #5 
48 100.00 52.40 4826.00 5334.00 5080.00 100 71-6-02 #6 
49 100.00 90.53 4826.00 5334.00 5080.00 100 71-6-02 #7 
50 100.00 0.43 7259.00 8019.00 7639.00 100 71-6-02 #8 
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Data set: CB 71-6 Krytox 143 ac   cont i nued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

51 100.00 1.42 7259.00 8019.00 7639.00 100 71-6-02 #9 
52 100.00 3.34 7259.00 8019.00 7639.00 100 71-6-02 #10 
53 100.00 11.29 7259.00 8019.00 7639.00 100 71-6-02 #11 
54 100.00 26.84 7259.00 8019.00 7639.00 100 71-6-02 #12 
55 100.00 52.40 7259.00 8019.00 7639.00 100 71-6-02 #13 
56 100.00 90.53 7259.00 8019.00 7639.00 100 71-6-02 #14 
57 100.00 0.43 9688.00 10708.00 10198.00 100 71-6-02 #15 
58 100.00 1.42 9688.00 10708.00 10198.00 100 71-6-02 #16 
59 100.00 3.34 9688.00 10708.00 10198.00 100 71-6-02 #17 
60 100.00 11.29 9688.00 10708.00 10198.00 100 71-6-02 #18 
61 100.00 26.84 9688.00 10708.00 10198.00 100 71-6-02 #19 
62 100.00 52.40 9688.00 10708.00 10198.00 100 71-6-02 #20 
63 100.00 90.53 9688.00 10708.00 10198.00 100 71-6-02 #21 
64 150.00 0.43 4826.00 5334.00 5080.00 100 71-6-03 #1 
65 150.00 1.42 4826.00 5334.00 5080.00 100 71-6-03 #2 
66 150.00 3.34 4826.00 5334.00 5080.00 100 71-6-03 #3 
67 150.00 11.29 4826.00 5334.00 5080.00 100 71-6-03 #4 
68 150.00 26.84 4826.00 5334.00 5080.00 100 71-6-03 #5 
69 150.00 52.40 4826.00 5334.00 5080.00 100 71-6-03 #6 
70 150.00 90.53 4826.00 5334.00 5080.00 100 71-6-03 #7 
71 150.00 0.43 7259.00 8019.00 7639.00 100 71-6-03 #8 
72 150.00 1.42 7259.00 8019.00 7639.00 100 71-6-03 #9 
73 150.00 3.34 7259.00 8019.00 7639.00 100 71-6-03 #10 
74 150.00 11.29 7259.00 8019.00 7639.00 100 71-6-03 #11 
75 150.00 26.84 7259.00 8019.00 7639.00 100 71-6-03 #12 
76 150.00 52.40 7259.00 8019.00 7639.00 100 71-6-03 #13 
77 150.00 90.53 7259.00 8019.00 7639.00 100 71-6-03 #14 
78 150.00 0.43 9688.00 10708.00 10198.00 100 71-6-03 #15 
79 150.00 1.42 9688.00 10708.00 10198.00 100 71-6-03 #16 
80 150.00 3.34 9688.00 10708.00 10198.00 100 71-6-03 #17 
81 150.00 11.29 9688.00 10708.00 10198.00 100 71-6-03 #18 
82 150.00 26.84 9688.00 10708.00 10198.00 100 71-6-03 #19 
83 150.00 52.40 9688.00 10708.00 10198.00 100 71-6-03 #20 
84 150.00 90.53 9688.00 10708.00 10198.00 100 71-6-03 #21 
85 200.00 0.43 4826.00 5334.00 5080.00 100 71-6-04 #1 
86 200.00 1.42 4826.00 5334.00 5080.00 100 71-6-04 #2 
87 200.00 3.34 4826.00 5334.00 5080.00 100 71-6-04 #3 
88 200.00 11.29 4826.00 5334.00 5080.00 100 71-6-04 #4 
89 200.00 26.84 4826.00 5334.00 5080.00 100 71-6-04 #5 
90 200.00 52.40 4826.00 5334.00 5080.00 100 71-6-04 #6 
91 200.00 90.53 4826.00 5334.00 5080.00 100 71-6-04 #7 
92 200.00 0.43 7259.00 8019.00 7639.00 100 71-6-04 #8 
93 200.00 1.42 7259.00 8019.00 7639.00 100 71-6-04 #9 
94 200.00 3.34 7259.00 8019.00 7639.00 100 71-6-04 #10 
95 200.00 11.29 7259.00 8019.00 7639.00 100 71-6-04 #11 
96 200.00 26.84 7259.00 8019.00 7639.00 100 71-6-04 #12 
97 200.00 52.40 7259.00 8019.00 7639.00 100 71-6-04 #13 
98 200.00 90.53 7259.00 8019.00 7639.00 100 71-6-04 #14 
99 200.00 0.43 9688.00 10708.00 10198.00 100 71-6-04 #15 
100 200.00 1.42 9688.00 10708.00 10198.00 100 71-6-04 #16 
101 200.00 3.34 9688.00 10708.00 10198.00 100 71-6-04 #17 
102 200.00 11.29 9688.00 10708.00 10198.00 100 71-6-04 #18 
103 200.00 26.84 9688.00 10708.00 10198.00 100 71-6-04 #19 
104 200.00 52.40 9688.00 10708.00 10198.00 100 71-6-04 #20 
105 200.00 90.53 9688.00 10708.00 10198.00 100 71-6-04 #21 
106 250.00 0.43 4826.00 5334.00 5080.00 100 71-6-05 #1 
107 250.00 1.42 4826.00 5334.00 5080.00 100 71-6-05 #2 
108 250.00 3.34 4826.00 5334.00 5080.00 100 71-6-05 #3 
109 250.00 11.29 4826.00 5334.00 5080.00 100 71-6-05 #4 
110 250.00 26.84 4826.00 5334.00 5080.00 100 71-6-05 #5 
111 250.00 52.40 4826.00 5334.00 5080.00 100 71-6-05 #6 
112 250.00 90.53 4826.00 5334.00 5080.00 100 71-6-05 #7 
113 250.00 0.43 7259.00 8019.00 7639.00 100 71-6-05 #8 
114 250.00 1.42 7259.00 8019.00 7639.00 100 71-6-05 #9 
115 250.00 3.34 7259.00 8019.00 7639.00 100 71-6-05 #10 
116 250.00 11.29 7259.00 8019.00 7639.00 100 71-6-05 #11 
117 250.00 26.84 7259.00 8019.00 7639.00 100 71-6-05 #12 
118 250.00 52.40 7259.00 8019.00 7639.00 100 71-6-05 #13 
119 250.00 90.53 7259.00 8019.00 7639.00 100 71-6-05 #14 
120 250.00 0.43 9688.00 10708.00 10198.00 100 71-6-05 #15 
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Data set: CB 71-6 K rytox 143 ac   continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

121 250.00 1.42 9688.00 10708.00 10198.00 100 71-6-05 #16 
122 250.00 3.34 9688.00 10708.00 10198.00 100 71-6-05 #17 
123 250.00 11.29 9688.00 10708.00 10198.00 100 71-6-05 #18 
124 250.00 26.84 9688.00 10708.00 10198.00 100 71-6-05 #19 
125 250.00 52.40 9688.00 10708.00 10198.00 100 71-6-05 #20 
126 250.00 90.53 9688.00 10708.00 10198.00 100 71-6-05 #21 
127 250.00 52.40 4826.00 5334.00 5080.00 100 71-6-05X #1 
128 250.00 90.53 4826.00 5334.00 5080.00 100 71-6-05X #2 
129 250.00 52.40 7259.00 8019.00 7639.00 100 71-6-05X #3 
130 250.00 90.53 7259.00 8019.00 7639.00 100 71-6-05X #4 
131 250.00 52.40 9688.00 10708.00 10198.00 100 71-6-05X #5 
132 250.00 90.53 9688.00 10708.00 10198.00 100 71-6-05X #6 
133 300.00 0.43 4826.00 5334.00 5080.00 100 71-6-06 #1 
134 300.00 1.42 4826.00 5334.00 5080.00 100 71-6-06 #2 
135 300.00 3.34 4826.00 5334.00 5080.00 100 71-6-06 #3 
136 300.00 11.29 4826.00 5334.00 5080.00 100 71-6-06 #4 
137 300.00 26.84 4826.00 5334.00 5080.00 100 71-6-06 #5 
138 300.00 52.40 4826.00 5334.00 5080.00 100 71-6-06 #6 
139 300.00 90.53 4826.00 5334.00 5080.00 100 71-6-06 #7 
140 300.00 0.43 7259.00 8019.00 7639.00 100 71-6-06 #8 
141 300.00 1.42 7259.00 8019.00 7639.00 100 71-6-06 #9 
142 300.00 3.34 7259.00 8019.00 7639.00 100 71-6-06 #10 
143 300.00 11.29 7259.00 8019.00 7639.00 100 71-6-06 #11 
144 300.00 26.84 7259.00 8019.00 7639.00 100 71-6-06 #12 
145 300.00 52.40 7259.00 8019.00 7639.00 100 71-6-06 #13 
146 300.00 90.53 7259.00 8019.00 7639.00 100 71-6-06 #14 
147 300.00 0.43 9688.00 10708.00 10198.00 100 71-6-06 #15 
148 300.00 1.42 9688.00 10708.00 10198.00 100 71-6-06 #16 
149 300.00 3.34 9688.00 10708.00 10198.00 100 71-6-06 #17 
150 300.00 11.29 9688.00 10708.00 10198.00 100 71-6-06 #18 
151 300.00 26.84 9688.00 10708.00 10198.00 100 71-6-06 #19 
152 300.00 52.40 9688.00 10708.00 10198.00 100 71-6-06 #20 
153 300.00 90.53 9688.00 10708.00 10198.00 100 71-6-06 #21 
154 80.00 0.43 72.00 80.00 76.00 100 71-6-07 #1 
155 80.00 1.42 72.00 80.00 76.00 100 71-6-07 #2 
156 80.00 3.34 72.00 80.00 76.00 100 71-6-07 #3 
157 80.00 11.36 72.00 80.00 76.00 100 71-6-07 #4 
158 80.00 26.84 72.00 80.00 76.00 100 71-6-07 #5 
159 80.00 52.40 72.00 80.00 76.00 100 71-6-07 #6 
160 80.00 88.40 72.00 80.00 76.00 100 71-6-07 #7 
161 80.00 0.43 144.00 160.00 152.00 100 71-6-07 #8 
162 80.00 1.42 144.00 160.00 152.00 100 71-6-07 #9 
163 80.00 3.34 144.00 160.00 152.00 100 71-6-07 #10 
164 80.00 11.36 144.00 160.00 152.00 100 71-6-07 #11 
165 80.00 26.84 144.00 160.00 152.00 100 71-6-07 #12 
166 80.00 52.40 144.00 160.00 152.00 100 71-6-07 #13 
167 80.00 88.40 144.00 160.00 152.00 100 71-6-07 #14 
168 80.00 0.43 325.00 360.00 342.50 100 71-6-07 #15 
169 80.00 1.42 325.00 360.00 342.50 100 71-6-07 #16 
170 80.00 3.34 325.00 360.00 342.50 100 71-6-07 #17 
171 80.00 11.36 325.00 360.00 342.50 100 71-6-07 #18 
172 80.00 26.84 325.00 360.00 342.50 100 71-6-07 #19 
173 80.00 52.40 325.00 360.00 342.50 100 71-6-07 #20 
174 80.00 88.40 325.00 360.00 342.50 100 71-6-07 #21 
175 80.00 0.43 617.00 682.00 649.50 100 71-6-07 #22 
176 80.00 1.42 617.00 682.00 649.50 100 71-6-07 #23 
177 80.00 3.34 617.00 682.00 649.50 100 71-6-07 #24 
178 80.00 11.36 617.00 682.00 649.50 100 71-6-07 #25 
179 80.00 26.84 617.00 682.00 649.50 100 71-6-07 #26 
180 80.00 52.40 617.00 682.00 649.50 100 71-6-07 #27 
181 80.00 88.40 617.00 682.00 649.50 100 71-6-07 #28 
182 80.00 0.43 1197.00 1323.00 1260.00 100 71-6-07 #29 
183 80.00 1.42 1197.00 1323.00 1260.00 100 71-6-07 #30 
184 80.00 3.34 1197.00 1323.00 1260.00 100 71-6-07 #31 
185 80.00 11.36 1197.00 1323.00 1260.00 100 71-6-07 #32 
186 80.00 26.84 1197.00 1323.00 1260.00 100 71-6-07 #33 
187 80.00 52.40 1197.00 1323.00 1260.00 100 71-6-07 #34 
188 80.00 88.40 1197.00 1323.00 1260.00 100 71-6-07 #35 
189 80.00 0.43 2431.00 2687.00 2559.00 100 71-6-07 #36 
190 80.00 1.42 2431.00 2687.00 2559.00 100 71-6-07 #37 
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Data set: CL 71-6 Krytox 143 ac   continued 

Temp  Load Rpm1 Rpm2 RollRpm Points  Dataset/Test # 
F    Ibf 

191 80.00   3.34 2431.00 2687.00 2559.00 100  71-6-07 #38 
192 80.00  11.36 2431.00 2687.00 2559.00 100  71-6-07 #39 
193 80.00 26.84 2431.00 2687.00 2559.00 100  71-6-07*40 
194 80.00 52.40 2431.00 2687.00 2559.00 100  71-6-07 #41 
195 80.00 88.40 2431.00 2687.00 2559.00 100  71-6-07 #42 
196 100.00 26.84 2000.00 2650.00 2325.00 100  71-6-07x #1 
197 100.00 90.53 2000.00 2650.00 2325.00 100  71-6-07x #2 
198 100.00   0.43 72.00 80.00 76.00 100 71-6-08 #1 
199 100.00   1.42 72.00 80.00 76.00 100 71-6-08 #2 
200 100.00   3.34 72.00 80.00 76.00 100 71-6-08 #3 
201 100.00 11.36 72.00 80.00 76.00 100 71-6-08 #4 
202 100.00 26.84 72.00 80.00 76.00 100 71-6-08 #5 
203 100.00 52.40 72.00 80.00 76.00 100 71-6-08 #6 
204 100.00 88.40 72.00 80.00 76.00 100 71-6-08 #7 
205 100.00   0.43 144.00 160.00 152.00 100 71-6-08 #8 
206 100.00   1.42 144.00 160.00 152.00 100 71-6-08 #9 
207 100.00   3.34 144.00 160.00 152.00 100 71-6-08 #10 
208 100.00 11.36 144.00 160.00 152.00 100 71-6-08 #11 
209 100.00 26.84 144.00 160.00 152.00 100 71-6-08 #12 
210 100.00 52.40 144.00 160.00 152.00 100 71-6-08 #13 
211 100.00 88.40 144.00 160.00 152.00 100 71-6-08 #14 
212 100.00   0.43 325.00 360.00 342.50 100 71-6-08 #15 
213 100.00   1.42 325.00 360.00 342.50 100 71-6-08 #16 
214 100.00   3.34 325.00 360.00 342.50 100 71-6-08 #17 
215 100.00 11.36 325.00 360.00 342.50 100 71-6-08 #18 
216 100.00 26.84 325.00 360.00 342.50 100 71-6-08 #19 
217 100.00 52.40 325.00 360.00 342.50 100 71-6-08 #20 
218 100.00 88.40 325.00 360.00 342.50 100 71-6-08 #21 
219 100.00   0.43 617.00 682.00 649.50 100 71-6-08 #22 
220 100.00   1.42 617.00 682.00 649.50 100 71-6-08 #23 
221 100.00   3.34 617.00 682.00 649.50 100 71-6-08 #24 
222 100.00 11.36 617.00 682.00 649.50 100 71-6-08 #25 
223 100.00 26.84 617.00 682.00 649.50 100 71-6-08 #26 
224 100.00 52.40 617.00 682.00 649.50 100 71-6-08 #27 
225 100.00 88.40 617.00 682.00 649.50 100 71-6-08 #28 
226 100.00   0.43 1197.00 1323.00 1260.00 100 71-6-08 #29 
227 100.00   1.42 1197.00 1323.00 1260.00 100 71-6-08 #30 
228 100.00   3.34 1197.00 1323.00 1260.00 100 71-6-08 #31 
229 100.00 11.36 1197.00 1323.00 1260.00 100 71-6-08 #32 
230 100.00 26.84 1197.00 1323.00 1260.00 100 71-6-08 #33 
231 100.00 52.40 1197.00 1323.00 1260.00 100 71-6-08 #34 
232 100.00 88.40 1197.00 1323.00 1260.00 100 71-6-08 #35 
233 100.00   0.43 2431.00 2687.00 2559.00 100 71-6-08 #36 
234 100.00   1.42 2431.00 2687.00 2559.00 100 71-6-08 #37 
235 100.00   3.34 2431.00 2687.00 2559.00 100 71-6-08 #38 
236 100.00 11.36 2431.00 2687.00 2559.00 100 71-6-08 #39 
237 100.00 26.84 2431.00 2687.00 2559.00 100 71-6-08 #40 
238 100.00 52.40 2431.00 2687.00 2559.00 100 71-6-08 #41 
239 100.00 88.40 2431.00 2687.00 2559.00 100 71-6-08 #42 
240 150.00   0.43 72.00 80.00 76.00 100 71-6-09 #1 
241 150.00   1.42 72.00 80.00 76.00 100 71-6-09 #2 
242 150.00   3.34 72.00 80.00 76.00 100 71-6-09 #3 
243 150.00 11.36 72.00 80.00 76.00 100 71-6-09 #4 
244 150.00 26.84 72.00 80.00 76.00 100 71-6-09 #5 
245 150.00 52.40 72.00 80.00 76.00 100 71-6-09 #6 
246 150.00 88.40 72.00 80.00 76.00 100 71-6-09 #7 
247 150.00   0.43 144.00 160.00 152.00 100 71-6-09 #8 
248 150.00   1.42 144.00 160.00 152.00 100 71-6-09 #9 
249 150.00   3.34 144.00 160.00 152.00 100 71-6-09 #10 
250 150.00 11.36 144.00 160.00 152.00 100 71-6-09 #11 
251 150.00 26.84 144.00 160.00 152.00 100 71-6-09 #12 
252 150.00 52.40 144.00 160.00 152.00 100 71-6-09 #13 
253 150.00 88.40 144.00 160.00 152.00 100 71-6-09 #14 
254 150.00   0.43 325.00 360.00 342.50 100 71-6-09 #15 
255 150.00   1.42 325.00 360.00 342.50 100 71-6-09 #16 
256 150.00 3.34 325.00 360.00 342.50 100 71-6-09 #17 
257 150.00 11.36 325.00 360.00 342.50 100 71-6-09 #18 
258 150.00 26.84 325.00 360.00 342.50 100 71-6-09 #19 
259 150.00 52.40 325.00 360.00 342.50 100 71-6-09 #20 
260 150.00 88.40 325.00 360.00 342.50 100 71-6-09 #21 
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Data set: CB 71-6 Krytox 143 ac   cont i nued 

Temp Load Rpm1 Rpm2 RoURpm Points Dataset/Test # 
F Ibf 

261 150.00 0.43 617.00 682.00 649.50 100 71-6-09 #22 
262 150.00 1.42 617.00 682.00 649.50 100 71-6-09 #23 
263 150.00 3.34 617.00 682.00 649.50 100 71-6-09 #24 
264 150.00 11.36 617.00 682.00 649.50 100 71-6-09 #25 
265 150.00 26.84 617.00 682.00 649.50 100 71-6-09 #26 
266 150.00 52.40 617.00 682.00 649.50 100 71-6-09 #27 
267 150.00 88.40 617.00 682.00 649.50 100 71-6-09 #28 
268 150.00 0.43 1197.00 1323.00 1260.00 100 71-6-09 #29 
269 150.00 1.42 1197.00 1323.00 1260.00 100 71-6-09 #30 
270 150.00 3.34 1197.00 1323.00 1260.00 100 71-6-09 #31 
271 150.00 11.36 1197.00 1323.00 1260.00 100 71-6-09 #32 
272 150.00 26.84 1197.00 1323.00 1260.00 100 71-6-09 #33 
273 150.00 52.40 1197.00 1323.00 1260.00 100 71-6-09 #34 
274 150.00 88.40 1197.00 1323.00 1260.00 100 71-6-09 #35 
275 150.00 0.43 2431.00 2687.00 2559.00 100 71-6-09 #36 
276 150.00 1.42 2431.00 2687.00 2559.00 100 71-6-09 #37 
277 150.00 3.34 2431.00 2687.00 2559.00 100 71-6-09 #38 
278 150.00 11.36 2431.00 2687.00 2559.00 100 71-6-09 #39 
279 150.00 26.84 2431.00 2687.00 2559.00 100 71-6-09 #40 
280 150.00 52.40 2431.00 2687.00 2559.00 100 71-6-09 #41 
281 150.00 88.40 2431.00 2687.00 2559.00 100 71-6-09 #42 
282 200.00 0.43 72.00 80.00 76.00 100 71-6-10 #1 
283 200.00 1.42 72.00 80.00 76.00 100 71-6-10 #2 
284 200.00 3.34 72.00 80.00 76.00 100 71-6-10 #3 
285 200.00 11.36 72.00 80.00 76.00 100 71-6-10 #4 
286 200.00 26.84 72.00 80.00 76.00 100 71-6-10 #5 
287 200.00 52.40 72.00 80.00 76.00 100 71-6-10 #6 
288 200.00 88.40 72.00 80.00 76.00 100 71-6-10 #7 
289 200.00 0.43 144.00 160.00 152.00 100 71-6-10 #8 
290 200.00 1.42 144.00 160.00 152.00 100 71-6-10 #9 
291 200.00 3.34 144.00 160.00 152.00 100 71-6-10 #10 
292 200.00 11.36 144.00 160.00 152.00 100 71-6-10 #11 
293 200.00 26.84 144.00 160.00 152.00 100 71-6-10 #12 
294 200.00 52.40 144.00 160.00 152.00 100 71-6-10 #13 
295 200.00 88.40 144.00 160.00 152.00 100 71-6-10 #14 
296 200.00 0.43 325.00 360.00 342.50 100 71-6-10 #15 
297 200.00 1.42 325.00 360.00 342.50 100 71-6-10 #16 
298 200.00 3.34 325.00 360.00 342.50 100 71-6-10 #17 
299 200.00 11.36 325.00 360.00 342.50 100 71-6-10 #18 
300 200.00 26.84 325.00 360.00 342.50 100 71-6-10 #19 
301 200.00 52.40 325.00 360.00 342.50 100 71-6-10 #20 
302 200.00 88.40 325.00 360.00 342.50 100 71-6-10 #21 
303 200.00 0.43 617.00 682.00 649.50 100 71-6-10 #22 
304 200.00 1.42 617.00 682.00 649.50 100 71-6-10 #23 
305 200.00 3.34 617.00 682.00 649.50 100 71-6-10 #24 
306 200.00 11.36 617.00 682.00 649.50 100 71-6-10 #25 
307 200.00 26.84 617.00 682.00 649.50 100 71-6-10 #26 
308 200.00 52.40 617.00 682.00 649.50 100 71-6-10 #27 
309 200.00 88.40 617.00 682.00 649.50 100 71-6-10 #28 
310 200.00 0.43 1197.00 1323.00 1260.00 100 71-6-10 #29 
311 200.00 1.42 1197.00 1323.00 1260.00 100 71-6-10 #30 
312 200.00 3.34 1197.00 1323.00 1260.00 100 71-6-10 #31 
313 200.00 11.36 1197.00 1323.00 1260.00 100 71-6-10 #32 
314 200.00 26.84 1197.00 1323.00 1260.00 100 71-6-10 #33 
315 200.00 52.40 1197.00 1323.00 1260.00 100 71-6-10 #34 
316 200.00 88.40 1197.00 1323.00 1260.00 100 71-6-10 #35 
317 200.00 0.43 2431.00 2687.00 2559.00 100 71-6-10 #36 
318 200.00 1.42 2431.00 2687.00 2559.00 100 71-6-10 #37 
319 200.00 3.34 2431.00 2687.00 2559.00 100 71-6-10 #38 
320 200.00 11.36 2431.00 2687.00 2559.00 100 71-6-10 #39 
321 200.00 26.84 2431.00 2687.00 2559.00 100 71-6-10 #40 
322 200.00 52.40 2431.00 2687.00 2559.00 100 71-6-10 #41 
323 200.00 88.40 2431.00 2687.00 2559.00 100 71-6-10 #42 
324 250.00 0.43 72.00 80.00 76.00 100 71-6-11 #1 
325 250.00 1.42 72.00 80.00 76.00 100 71-6-11 #2 
326 250.00 3.34 72.00 80.00 76.00 100 71-6-11 #3 
327 250.00 11.36 72.00 80.00 76.00 100 71-6-11 #4 
328 250.00 26.84 72.00 80.00 76.00 100 71-6-11 #5 
329 250.00 52.40 72.00 80.00 76.00 100 71-6-11 #6 
330 250.00 88.40 72.00 80.00 76.00 100 71-6-11 #7 
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Data set: CB 71-6 Krytox 143 ac   continued 

Temp  Load Rpm1 Rpm2 RollRpm Points Dataset/Test # 
F    Ibf 

331 250.00   0.43 144.00 160.00 152.00 100 71-6-11 #8 
332 250.00   1.42 144.00 160.00 152.00 100 71-6-11 #9 
333 250.00   3.34 144.00 160.00 152.00 100 71-6-11 #10 
334 250.00 11.36 144.00 160.00 152.00 100 71-6-11 #11 
335 250.00 26.84 144.00 160.00 152.00 100 71-6-11 #12 
336 250.00 52.40 144.00 160.00 152.00 100 71-6-11 #13 
337 250.00 88.40 144.00 160.00 152.00 100 71-6-11 #14 
338 250.00   0.43 325.00 360.00 342.50 100 71-6-11 #15 
339 250.00   1.42 325.00 360.00 342.50 100 71-6-11 #16 
340 250.00   3.34 325.00 360.00 342.50 100 71-6-11 #17 
341 250.00 11.36 325.00 360.00 342.50 100 71-6-11 #18 
342 250.00 26.84 325.00 360.00 342.50 100 71-6-11 #19 
343 250.00 52.40 325.00 360.00 342.50 100 71-6-11 #20 
344 250.00 88.40 325.00 360.00 342.50 100 71-6-11 #21 
345 250.00   0.43 617.00 682.00 649.50 100 71-6-11 #22 
346 250.00   1.42 617.00 682.00 649.50 100 71-6-11 #23 
347 250.00   3.34 617.00 682.00 649.50 100 71-6-11 #24 
348 250.00 11.36 617.00 682.00 649.50 100 71-6-11 #25 
349 250.00 26.84 617.00 682.00 649.50 100 71-6-11 #26 
350 250.00 52.40 617.00 682.00 649.50 100 71-6-11 #27 
351 250.00 88.40 617.00 682.00 649.50 100 71-6-11 #28 
352 250.00   0.43 1197.00 1323.00 1260.00 100 71-6-11 #29 
353 250.00   1.42 1197.00 1323.00 1260.00 100 71-6-11 #30 
354 250.00   3.34 1197.00 1323.00 1260.00 100 71-6-11 #31 
355 250.00 11.36 1197.00 1323.00 1260.00 100 71-6-11 #32 
356 250.00 26.84 1197.00 1323.00 1260.00 100 71-6-11 #33 
357 250.00 52.40 1197.00 1323.00 1260.00 100 71-6-11 #34 
358 250.00 88.40 1197.00 1323.00 1260.00 100 71-6-11 #35 
359 250.00   0.43 2431.00 2687.00 2559.00 100 71-6-11 #36 
360 250.00   1.42 2431.00 2687.00 2559.00 100 71-6-11 #37 
361 250.00   3.34 2431.00 2687.00 2559.00 100 71-6-11 #38 
362 250.00 11.36 2431.00 2687.00 2559.00 100 71-6-11 #39 
363 250.00 26.84 2431.00 2687.00 2559.00 100 71-6-11 #40 
364 250.00 52.40 2431.00 2687.00 2559.00 100 71-6-11 #41 
365 250.00 88.40 2431.00 2687.00 2559.00 100 71-6-11 #42 
366 300.00   0.43 72.00 80.00 76.00 100 71-6-12 #1 
367 300.00   1.42 72.00 80.00 76.00 100 71-6-12 #2 
368 300.00   3.34 72.00 80.00 76.00 100 71-6-12 #3 
369 300.00 11.36 72.00 80.00 76.00 100 71-6-12 #4 
370 300.00 26.84 72.00 80.00 76.00 100 71-6-12 #5 
371 300.00 52.40 72.00 80.00 76.00 100 71-6-12 #6 
372 300.00 88.40 72.00 80.00 76.00 100 71-6-12 #7 
373 300.00   0.43 144.00 160.00 152.00 100 71-6-12 #8 
374 300.00   1.42 144.00 160.00 152.00 100 71-6-12 #9 
375 300.00   3.34 144.00 160.00 152.00 100 71-6-12 #10 
376 300.00 11.36 144.00 160.00 152.00 100 71-6-12 #11 
377 300.00 26.84 144.00 160.00 152.00 100 71-6-12 #12 
378 300.00 52.40 144.00 160.00 152.00 100 71-6-12 #13 
379 300.00 88.40 144.00 160.00 152.00 100 71-6-12 #14 
380 300.00   0.43 325.00 360.00 342.50 100 71-6-12 #15 
381 300.00   1.42 325.00 360.00 342.50 100 71-6-12 #16 
382 300.00   3.34 325.00 360.00 342.50 100 71-6-12 #17 
383 300.00 11.36 325.00 360.00 342.50 100 71-6-12 #18 
384 300.00 26.84 325.00 360.00 342.50 100 71-6-12 #19 
385 300.00 52.40 325.00 360.00 342.50 100 71-6-12 #20 
386 300.00 88.40 325.00 360.00 342.50 2 71-6-12 #21 
387 300.00   0.43 325.00 360.00 342.50 100 71-6-12x #1 
388 300.00   1.42 325.00 360.00 342.50 100 71-6-12x #2 
389 300.00   3.34 325.00 360.00 342.50 100 71-6-12x #3 
390 300.00 11.36 325.00 360.00 342.50 100 71-6-12x #4 
391 300.00 26.84 325.00 360.00 342.50 100 71-6-12x #5 
392 300.00 52.40 325.00 360.00 342.50 100 71-6-12X #6 
393 300.00 88.40 325.00 360.00 342.50 100 71-6-12x #7 
394 300.00 0.43 617.00 682.00 649.50 100 71-6-12x #8 
395 300.00   1.42 617.00 682.00 649.50 100 71-6-12x #9 
396 300.00 3.34 617.00 682.00 649.50 100 71-6-12x #10 
397 300.00 11.36 617.00 682.00 649.50 100 71-6-12x #11 
398 300.00 26.84 617.00 682.00 649.50 100 71-6-12X #12 
399 300.00 52.40 617.00 682.00 649.50 100 71-6-12x #13 
400 300.00 88.40 617.00 682.00 649.50 100 71-6-12x #14 
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Data set: CB 71-6 Krytox 143 ac   continued 

Temp Load Rpm1 Rpm2 RollRpm Points Dataset/Test 
F tbf 

401 300.00 0.43 1197.00 1323.00 1260.00 100 71-6-12x #15 
402 300.00 1.42 1197.00 1323.00 1260.00 100 71-6-12X #16 
403 300.00 3.34 1197.00 1323.00 1260.00 100 71-6-12X #17 
404 300.00 11.36 1197.00 1323.00 1260.00 100 71-6-12X #18 
405 300.00 26.84 1197.00 1323.00 1260.00 100 71-6-12X #19 
406 300.00 52.40 1197.00 1323.00 1260.00 100 71-6-12X #20 
407 300.00 88.40 1197.00 1323.00 1260.00 100 71-6-12X #21 
408 300.00 0.43 2431.00 2687.00 2559.00 100 71-6-12x #22 
409 300.00 1.42 2431.00 2687.00 2559.00 100 71-6-12x #23 
410 300.00 3.34 2431.00 2687.00 2559.00 100 71-6-12X #24 
411 300.00 11.36 2431.00 2687.00 2559.00 100 71-6-12x #25 
412 300.00 26.84 2431.00 2687.00 2559.00 100 71-6-12x #26 
413 300.00 52.40 2431.00 2687.00 2559.00 100 71-6-12X #27 
414 300.00 88.40 2431.00 2687.00 2559.00 100 71-6-12X #28 
415 80.00 0.43 4826.00 5334.00 5080.00 100 71-6-sl #1 
416 80.00 1.42 4826.00 5334.00 5080.00 100 71-6-sl #2 
417 80.00 0.43 7259.00 8019.00 7639.00 100 71-6-sl #3 
418 80.00 1.42 7259.00 8019.00 7639.00 100 71-6-sl #4 
419 80.00 0.43 9688.00 10708.00 10198.00 100 71-6-sl #5 
420 80.00 1.42 9688.00 10708.00 10198.00 100 71-6-sl #6 
421 100.00 0.43 4826.00 5334.00 5080.00 100 71-6-sl #7 
422 100.00 1.42 4826.00 5334.00 5080.00 100 71-6-sl #8 
423 100.00 0.43 7259.00 8019.00 7639.00 100 71-6-sl #9 
424 100.00 1.42 7259.00 8019.00 7639.00 100 71-6-sl #10 
425 100.00 0.43 9688.00 10708.00 10198.00 100 71-6-sl #11 
426 100.00 1.42 9688.00 10708.00 10198.00 100 71-6-sl #12 
427 150.00 0.43 4826.00 5334.00 5080.00 100 71-6-sl #13 
428 150.00 1.42 4826.00 5334.00 5080.00 100 71-6-sl #14 
429 150.00 0.43 7259.00 8019.00 7639.00 100 71-6-sl #15 
430 150.00 1.42 7259.00 8019.00 7639.00 100 71-6-sl #16 
431 150.00 0.43 9688.00 10708.00 10198.00 100 71-6-sl #17 
432 150.00 1.42 9688.00 10708.00 10198.00 100 71-6-sl #18 
433 200.00 0.43 4826.00 5334.00 5080.00 100 71-6-sl #19 
434 200.00 1.42 4826.00 5334.00 5080.00 100 71-6-sl #20 
435 200.00 0.43 7259.00 8019.00 7639.00 100 71-6-sl #21 
436 200.00 1.42 7259.00 8019.00 7639.00 100 71-6-sl #22 
437 200.00 0.43 9688.00 10708.00 10198.00 100 71-6-sl #23 
438 200.00 1.42 9688.00 10708.00 10198.00 100 71-6-sl #24 
439 250.00 0.43 4826.00 5334.00 5080.00 100 71-6-sl #25 
440 250.00 1.42 4826.00 5334.00 5080.00 100 71-6-sl #26 
441 250.00 0.43 7259.00 8019.00 7639.00 100 71-6-sl #27 
442 250.00 1.42 7259.00 8019.00 7639.00 100 71-6-sl #28 
443 250.00 0.43 9688.00 10708.00 10198.00 100 71-6-sl #29 
444 250.00 1.42 9688.00 10708.00 10198.00 100 71-6-sl #30 
445 300.00 0.43 4826.00 5334.00 5080.00 100 71-6-sl #31 
446 300.00 1.42 4826.00 5334.00 5080.00 100 71-6-sl #32 
447 300.00 0.43 7259.00 8019.00 7639.00 100 71-6-sl #33 
448 300.00 1.42 7259.00 8019.00 7639.00 100 71-6-sl #34 
449 300.00 0.43 9688.00 10708.00 10198.00 100 71-6-sl #35 
450 300.00 1.42 9688.00 10708.00 10198.00 100 71-6-sl #36 
451 80.00 0.85 4826.00 5334.00 5080.00 100 71-6-slx #1 
452 80.00 2.06 4826.00 5334.00 5080.00 100 71-6-slx #2 
453 80.00 0.85 7259.00 8019.00 7639.00 100 71-6-slx #3 
454 80.00 2.06 7259.00 8019.00 7639.00 100 71-6-slx #4 
455 80.00 0.85 9688.00 10708.00 10198.00 100 71-6-slx #5 
456 80.00 2.06 9688.00 10708.00 10198.00 100 71-6-slx #6 
457 100.00 0.85 4826.00 5334.00 5080.00 100 71-6-slx #7 
458 100.00 2.06 4826.00 5334.00 5080.00 100 71-6-slx #8 
459 100.00 0.85 7259.00 8019.00 7639.00 100 71-6-slx #9 
460 100.00 2.06 7259.00 8019.00 7639.00 100 71-6-slx #10 
461 100.00 0.85 9688.00 10708.00 10198.00 100 71-6-slx #11 
462 100.00 2.06 9688.00 10708.00 10198.00 100 71-6-slx #12 
463 150.00 0.85 4826.00 5334.00 5080.00 100 71-6-slx #13 
464 150.00 2.06 4826.00 5334.00 5080.00 100 71-6-slx #14 
465 150.00 0.85 7259.00 8019.00 7639.00 100 71-6-slx #15 
466 150.00 2.06 7259.00 8019.00 7639.00 100 71-6-slx #16 
467 150.00 0.85 9688.00 10708.00 10198.00 100 71-6-slx #17 
468 150.00 2.06 9688.00 10708.00 10198.00 100 71-6-slx #18 
469 200.00 0.85 4826.00 5334.00 5080.00 100 71-6-slx #19 
470 200.00 2.06 4826.00 5334.00 5080.00 100 71-6-slx #20 

3-7 



Data set: CB 71-6 Krytox 143 ac   continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test 

471 200.00 0.85 7259.00 8019.00 7639.00 100 71-6-slx #21 
472 200.00 2.06 7259.00 8019.00 7639.00 100 71-6-stx #22 
473 200.00 0.85 9688.00 10708.00 10198.00 100 71-6-slx #23 
474 200.00 2.06 9688.00 10708.00 10198.00 100 71-6-slx #24 
475 250.00 0.85 4826.00 5334.00 5080.00 100 71-6-stx #25 
476 250.00 2.06 4826.00 5334.00 5080.00 100 71-6-slx #26 
477 250.00 0.'85 7259.00 8019.00 7639.00 100 71-6-slx #27 
478 250.00 2.06 7259.00 8019.00 7639.00 100 71-6-slx #28 
479 250.00 0.85 9688.00 10708.00 10198.00 100 71-6-slx #29 
480 250.00 2.06 9688.00 10708.00 10198.00 100 71-6-slx #30 
481 300.00 0.85 4826.00 5334.00 5080.00 100 71-6-slx #31 
482 300.00 2.06 4826.00 5334.00 5080.00 100 71-6-slx #32 
483 300.00 0.85 7259.00 8019.00 7639.00 100 71-6-slx #33 
484 300.00 2.06 7259.00 8019.00 7639.00 100 71-6-slx #34 
485 300.00 0.85 9688.00 10708.00 10198.00 100 71-6-slx #35 
486 300.00 2.06 9688.00 10708.00 10198.00 100 71-6-slx #36 
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Summary of Select Data Files 

Filename Temp RollRpm DataCurve # 
cb1.dat 80.00 1260.00 185 186 187 188 
cb2.dat 80.00 2559.00 192 193 194 195 
cb3.dat 80.00 5080.00 25 26 27 28 
cb4.dat 80.00 7639.00 32 33 34 35 
cb5.dat 80.00 10198.00 39 40 41 42 
cb6.dat 100.00 1260.00 229 230 231 232 
cb7.dat 100.00 2559.00 236 237 238 239 
cb8.dat 100.00 5080.00 46 47 48 49 
cb9.dat 100.00 7639.00 53 54 55 56 

cb10.dat 100.00 10198.00 60 61 62 63 
cb11.dat 150.00 1260.00 271 272 273 274 
cb12.dat 150.00 2559.00 278 279 280 281 
cb13.dat 150.00 5080.00 67 68 69 70 
cb14.dat 150.00 7639.00 74 75 76 77 
cb15.dat 150.00 10198.00 81 82 83 84 
cb16.dat 200.00 1260.00 313 314 315 316 
cb17.dat 200.00 2559.00 320 321 322 323 
cb18.dat 200.00 5080.00 88 89 90 91 
cb19.dat 200.00 7639.00 95 96 97 98 
cb20.dat 200.00 10198.00 102 103 104 105 
cb21.dat 250.00 1260.00 355 356 357 358 
cb22.dat 250.00 2559.00 362 363 364 365 
cb23.dat 250.00 5080.00 109 110 127 128 
cb24.dat 250.00 7639.00 116 117 129 130 
cb25.dat 250.00 10198.00 123 124 131 132 
cb26.dat 300.00 1260.00 404 405 406 407 
cb27.dat 300.00 2559.00 411 412 413 414 
cb28.dat 300.00 5080.00 136 137 138 139 
cb29.dat 300.00 7639.00 143 144 145 146 
cb30.dat 300.00 10198.00 150 151 152 153 
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4. Traction Data Set C: 66-92 Krytox 143az 

Data set name: 
Rolling radii [Disks 1 & 2] (in): 
Crown radii  [Disks 1 & 2] (in): 

CG 66-92 Krytox 143 az 
0.75   0.75 
0.73   0.70 

Number of data sets found ■= 210 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

1 100.00 2.56 2295.00 2805.00 2550.00 50 cg100h #1 
2 100.00 8.63 2295.00 2805.00 2550.00 50 cg100h #2 
3 100.00 20.45 2295.00 2805.00 2550.00 50 cg100h #3 
4 100.00 39.94 2295.00 2805.00 2550.00 50 cg100h #4 
5 100.00 69.01 2295.00 2805.00 2550.00 50 cg100h #5 
6 100.00 2.56 4590.00 5610.00 5100.00 50 cg100h #6 
7 100.00 8.63 4590.00 5610.00 5100.00 50 cg100h #7 
8 100.00 20.45 4590.00 5610.00 5100.00 50 cg100h #8 
9 100.00 39.94 4590.00 5610.00 5100.00 50 cg100h #9 
10 100.00 69.01 4590.00 5610.00 5100.00 50 cg100h #10 
11 100.00 2.56 9135.00 11165.00 10150.00 50 cg100h #11 
12 100.00 8.63 9135.00 11165.00 10150.00 50 cg100h #12 
13 100.00 20.45 9135.00 11165.00 10150.00 50 cg100h #13 
14 100.00 39.94 9135.00 11165.00 10150.00 50 cg100h #14 
15 100.00 69.01 9135.00 11165.00 10150.00 50 cglOOh #15 
16 100.00 2.56 137.00 167.00 152.00 20 eg100m #1 
17 100.00 8.63 137.00 167.00 152.00 20 eg100m #2 
18 100.00 20.45 137.00 167.00 152.00 20 cg100m #3 
19 100.00 39.94 137.00 167.00 152.00 20 eg100m #4 
20 100.00 69.01 137.00 167.00 152.00 20 cg100m #5 
21 100.00 2.56 280.00 340.00 310.00 20 cg100m #6 
22 100.00 8.63 280.00 340.00 310.00 20 cg100m #7 
23 100.00 20.45 280.00 340.00 310.00 20 eg100m #8 
24 100.00 39.94 280.00 340.00 310.00 20 cg100m #9 
25 100.00 69.01 280.00 340.00 310.00 20 cg100m #10 
26 100.00 2.56 572.00 699.00 635.50 20 cg100m #11 
27 100.00 8.63 572.00 699.00 635.50 20 cg100m #12 
28 100.00 20.45 572.00 699.00 635.50 20 cg100m #13 
29 100.00 39.94 572.00 699.00 635.50 20 cglOOm #14 
30 100.00 69.01 572.00 699.00 635.50 20 cglOOm #15 
31 100.00 2.56 1143.00 1397.00 1270.00 20 cglOOm #16 
32 100.00 8.63 1143.00 1397.00 1270.00 20 cglOOm #17 
33 100.00 20.45 1143.00 1397.00 1270.00 20 cglOOm #18 
34 100.00 39.94 1143.00 1397.00 1270.00 20 cglOOm #19 
35 100.00 69.01 1143.00 1397.00 1270.00 20 cglOOm #20 
36 150.00 2.56 2295.00 2805.00 2550.00 50 cg150h #1 
37 150.00 8.63 2295.00 2805.00 2550.00 50 cg150h #2 
38 150.00 20.45 2295.00 2805.00 2550.00 50 cg150h #3 
39 150.00 39.94 2295.00 2805.00 2550.00 50 cg150h #4 
40 150.00 69.01 2295.00 2805.00 2550.00 50 cg150h #5 
41 150.00 2.56 4590.00 5610.00 5100.00 50 cg150h #6 
42 150.00 8.63 4590.00 5610.00 5100.00 50 cg150h #7 
43 150.00 20.45 4590.00 5610.00 5100.00 50 cg150h #8 
44 150.00 39.94 4590.00 5610.00 5100.00 50 cg150h #9 
45 150.00 69.01 4590.00 5610.00 5100.00 50 cg150h #10 
46 150.00 2.56 9135.00 11165.00 10150.00 50 cg150h #11 
47 150.00 8.63 9135.00 11165.00 10150.00 50 cg150h #12 
48 150.00 20.45 9135.00 11165.00 10150.00 50 cg150h #13 
49 150.00 39.94 9135.00 11165.00 10150.00 50 cg150h #14 
50 150.00 69.01 9135.00 11165.00 10150.00 50 cg150h #15 
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Data set: CC 66-92 Krytox 143 az   continued 

Temp Load Rpm1 Rpm2 RollRpm Points Dataset/Test # 
F Ibf 

51 150.00 2.56 137.00 167.00 152.00 20 cg150m #1 
52 150.00 8.63 137.00 167.00 152.00 20 cg150m #2 
53 150.00 20.45 137.00 167.00 152.00 20 cg150m #3 
54 150.00 39.94 137.00 167.00 152.00 20 cg150m #4 
55 150.00 69.01 137.00 167.00 152.00 20 cg150m #5 
56 150.00 2.56 280.00 340.00 310.00 20 cg150m #6 
57 150.00 8.63 280.00 340.00 310.00 20 cg150m #7 
58 150.00 20.45 280.00 340.00 310.00 20 cg150m #8 
59 150.00 39.94 280.00 340.00 310.00 20 cg150m #9 
60 150.00 69.01 280.00 340.00 310.00 20 cg150m #10 
61 150.00 2.56 572.00 699.00 635.50 20 cg150m #11 
62 150.00 8.63 572.00 699.00 635.50 20 cg150m #12 
63 150.00 20.45 572.00 699.00 635.50 20 cg150m #13 
64 150.00 39.94 572.00 699.00 635.50 20 cg150m #14 
65 150.00 69.01 572.00 699.00 635.50 20 cg150m #15 
66 150.00 2.56 1143.00 1397.00 1270.00 20 cg150m #16 
67 150.00 8.63 1143.00 1397.00 1270.00 20 cg150m #17 
68 150.00 20.45 1143.00 1397.00 1270.00 20 cg150m #18 
69 150.00 39.94 1143.00 1397.00 1270.00 20 cg150m #19 
70 150.00 69.01 1143.00 1397.00 1270.00 20 cg150m #20 
71 200.00 2.56 2295.00 2805.00 2550.00 50 cg200h #1 
72 200.00 8.63 2295.00 2805.00 2550.00 50 cg200h #2 
73 200.00 20.45 2295.00 2805.00 2550.00 50 cg200h #3 
74 200.00 39.94 2295.00 2805.00 2550.00 50 cg200h #4 
75 200.00 69.01 2295.00 2805.00 2550.00 50 cg200h #5 
76 200.00 2.56 4590.00 5610.00 5100.00 50 cg200h #6 
77 200.00 8.63 4590.00 5610.00 5100.00 50 cg200h #7 
78 200.00 20.45 4590.00 5610.00 5100.00 50 cg200h #8 
79 200.00 39.94 4590.00 5610.00 5100.00 50 cg200h #9 
80 200.00 69.01 4590.00 5610.00 5100.00 50 cg200h #10 
81 200.00 2.56 9135.00 11165.00 10150.00 50 cg200h #11 
82 200.00 8.63 9135.00 11165.00 10150.00 50 cg200h #12 
83 200.00 20.45 9135.00 11165.00 10150.00 50 cg200h #13 
84 200.00 39.94 9135.00 11165.00 10150.00 50 cg200h #14 
85 200.00 69.01 9135.00 11165.00 10150.00 50 cg200h #15 
86 200.00 2.56 137.00 167.00 152.00 20 cg200m #1 
87 200.00 8.63 137.00 167.00 152.00 20 cg200m #2 
88 200.00 20.45 137.00 167.00 152.00 20 cg200m #3 
89 200.00 39.94 137.00 167.00 152.00 20 cg200m #4 
90 200.00 69.01 137.00 167.00 152.00 20 cg200m #5 
91 200.00 2.56 280.00 340.00 310.00 20 cg200m #6 
92 200.00 8.63 280.00 340.00 310.00 20 cg200m #7 
93 200.00 20.45 280.00 340.00 310.00 20 cg200m #8 
94 200.00 39.94 280.00 340.00 310.00 20 cg200m #9 
95 200.00 69.01 280.00 340.00 310.00 20 cg200m #10 
96 200.00 2.56 572.00 699.00 635.50 20 cg200m #11 
97 200.00 8.63 572.00 699.00 635.50 20 cg200m #12 
98 200.00 20.45 572.00 699.00 635.50 20 cg200m #13 
99 200.00 39.94 572.00 699.00 635.50 20 cg200m #14 
100 200.00 69.01 572.00 699.00 635.50 20 cg200m #15 
101 200.00 2.56 1143.00 1397.00 1270.00 20 cg200m #16 
102 200.00 8.63 1143.00 1397.00 1270.00 20 cg200m #17 
103 200.00 20.45 1143.00 1397.00 1270.00 20 cg200m #18 
104 200.00 39.94 1143.00 1397.00 1270.00 20 cg200m #19 
105 200.00 69.01 1143.00 1397.00 1270.00 20 cg200ra #20 
106 250.00 2.56 2295.00 2805.00 2550.00 50 cg250h #1 
107 250.00 8.63 2295.00 2805.00 2550.00 50 cg250h #2 
108 250.00 20.45 2295.00 2805.00 2550.00 50 cg250h #3 
109 250.00 39.94 2295.00 2805.00 2550.00 50 cg250h #4 
110 250.00 69.01 2295.00 2805.00 2550.00 50 cg250h #5 
111 250.00 2.56 4590.00 5610.00 5100.00 50 cg250h #6 
112 250.00 8.63 4590.00 5610.00 5100.00 50 cg250h #7 
113 250.00 20.45 4590.00 5610.00 5100.00 50 cg250h #8 
114 250.00 39.94 4590.00 5610.00 5100.00 50 cg250h #9 
115 250.00 69.01 4590.00 5610.00 5100.00 50 cg250h #10 
116 250.00 2.56 9135.00 11165.00 10150.00 50 cg250h #11 
117 250.00 8.63 9135.00 11165.00 10150.00 50 cg250h #12 
118 250.00 20.45 9135.00 11165.00 10150.00 50 cg250h #13 
119 250.00 39.94 9135.00 11165.00 10150.00 50 cg250h #14 
120 250.00 69.01 9135.00 11165.00 10150.00 

h-2 
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Data set: CG 66-92 Krytox 143 az   continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test 

121 250.00 2.56 137.00 167.00 152.00 20 cg250m #1 
122 250.00 8.63 137.00 167.00 152.00 20 cg250m #2 
123 250.00 20.45 137.00 167.00 152.00 20 cg250m #3 
124 250.00 39.94 137.00 167.00 152.00 20 cg250m #4 
125 250.00 69.01 137.00 167.00 152.00 20 cg250m #5 
126 250.00 2.56 280.00 340.00 310.00 20 cg250m #6 
127 250.00 8.63 280.00 340.00 310.00 20 cg250m #7 
128 250.00 20.45 280.00 340.00 310.00 20 cg250m #8 
129 250.00 39.94 280.00 340.00 310.00 20 cg250m #9 
130 250.00 69.01 280.00 340.00 310.00 20 cg250m #10 
131 250.00 2.56 572.00 699.00 635.50 20 cg250m #11 
132 250.00 8.63 572.00 699.00 635.50 20 cg250m #12 
133 250.00 20.45 572.00 699.00 635.50 20 cg250m #13 
134 250.00 39.94 572.00 699.00 635.50 20 cg250m #14 
135 250.00 69.01 572.00 699.00 635.50 20 cg250m #15 
136 250.00 2.56 1143.00 1397.00 1270.00 20 cg250m #16 
137 250.00 8.63 1143.00 1397.00 1270.00 20 cg250m #17 
138 250.00 20.45 1143.00 1397.00 1270.00 20 cg250m #18 
139 250.00 39.94 1143.00 1397.00 1270.00 20 cg250m #19 
140 250.00 69.01 1143.00 1397.00 1270.00 20 cg250m #20 
141 300.00 2.56 2295.00 2805.00 2550.00 50 cg300h #1 
142 300.00 8.63 2295.00 2805.00 2550.00 50 cg300h #2 
143 300.00 20.45 2295.00 2805.00 2550.00 50 cg300h #3 
144 300.00 39.94 2295.00 2805.00 2550.00 50 cg300h #4 
145 300.00 69.01 2295.00 2805.00 2550.00 50 cg300h #5 
146 300.00 2.56 4590.00 5610.00 5100.00 50 cg300h #6 
147 300.00 8.63 4590.00 5610.00 5100.00 50 cg300h #7 
148 300.00 20.45 4590.00 5610.00 5100.00 50 cg300h #8 
149 300.00 39.94 4590.00 5610.00 5100.00 50 cg300h #9 
150 300.00 69.01 4590.00 5610.00 5100.00 50 cg300h #10 
151 300.00 2.56 9135.00 11165.00 10150.00 50 cg300h #11 
152 300.00 8.63 9135.00 11165.00 10150.00 50 cg300h #12 
153 300.00 20.45 9135.00 11165.00 10150.00 50 cg300h #13 
154 300.00 39.94 9135.00 11165.00 10150.00 50 cg300h #14 
155 300.00 69.01 9135.00 11165.00 10150.00 50 cg300h #15 
156 300.00 2.56 137.00 167.00 152.00 20 cg300m #1 
157 300.00 8.63 137.00 167.00 152.00 20 cg300m #2 
158 300.00 20.45 137.00 167.00 152.00 20 cg300m #3 
159 300.00 39.94 137.00 167.00 152.00 20 cg300m #4 
160 300.00 69.01 137.00 167.00 152.00 20 cg300m #5 
161 300.00 2.56 280.00 340.00 310.00 20 cg300m #6 
162 300.00 8.63 280.00 340.00 310.00 20 cg300m #7 
163 300.00 20.45 280.00 340.00 310.00 20 cg300m #8 
164 300.00 39.94 280.00 340.00 310.00 20 cg300m #9 
165 300.00 69.01 280.00 340.00 310.00 20 cg300m #10 
166 300.00 2.56 572.00 699.00 635.50 20 cg300m #11 
167 300.00 8.63 572.00 699.00 635.50 20 cg300m #12 
168 300.00 20.45 572.00 699.00 635.50 20 cg300m #13 
169 300.00 39.94 572.00 699.00 635.50 20 cg300m #14 
170 300.00 69.01 572.00 699.00 635.50 20 cg300m #15 
171 300.00 2.56 1143.00 1397.00 1270.00 20 cg300m #16 
172 300.00 8.63 1143.00 1397.00 1270.00 20 cg300m #17 
173 300.00 20.45 1143.00 1397.00 1270.00 20 cg300m #18 
174 300.00 39.94 1143.00 1397.00 1270.00 20 cg300m #19 
175 300.00 69.01 1143.00 1397.00 1270.00 20 cg300m #20 
176 80.00 2.56 2295.00 2805.00 2550.00 50 cg80h #1 
177 80.00 8.63 2295.00 2805.00 2550.00 50 cg80h #2 
178 80.00 20.45 2295.00 2805.00 2550.00 50 cg80h #3 
179 80.00 39.94 2295.00 2805.00 2550.00 50 cg80h #4 
180 80.00 69.01 2295.00 2805.00 2550.00 50 cgSOh #5 
181 80.00 2.56 4590.00 5610.00 5100.00 50 cg80h #6 
182 80.00 8.63 4590.00 5610.00 5100.00 50 cg80h #7 
183 80.00 20.45 4590.00 5610.00 5100.00 50 cg80h #8 
184 80.00 39.94 4590.00 5610.00 5100.00 50 cg80h #9 
185 80.00 69.01 4590.00 5610.00 5100.00 50 cg80h #10 
186 80.00 2.56 9135.00 11165.00 10150.00 50 cg80h #11 
187 80.00 8.63 9135.00 11165.00 10150.00 50 cg80h #12 
188 80.00 20.45 9135.00 11165.00 10150.00 50 cg80h #13 
189 80.00 39.94 9135.00 11165.00 10150.00 50 cg80h #14 
190 80.00 69.01 9135.00 11165.00 10150.00 47 cg80h #15 
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Data set: CG 66-92 Krytox 143 az   continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RoURpm Points Dataset/Test # 

191 80.00 2.56 137.00 167.00 152.00 20 cg80m #1 
192 80.00 8.63 137.00 167.00 152.00 20 cg80m #2 
193 80.00 20.45 137.00 167.00 152.00 20 cg80m #3 
194 80.00 39.94 137.00 167.00 152.00 20 cg80m #4 
195 80.00 69.01 137.00 167.00 152.00 20 cg80m #5 
196 80.00 2.56 280.00 340.00 310.00 20 cg80m #6 
197 80.00 8.63 280.00 340.00 310.00 20 cg80m #7 
198 80.00 20.45 280.00 340.00 310.00 20 cg80m #8 
199 80.00 39.94 280.00 340.00 310.00 20 cg80m #9 
200 80.00 69.01 280.00 340.00 310.00 20 cg80m #10 
201 80.00 2.56 572.00 699.00 635.50 20 cg80m #11 
202 80.00 8.63 572.00 699.00 635.50 20 cg80m #12 
203 80.00 20.45 572.00 699.00 635.50 20 cg80m #13 
204 80.00 39.94 572.00 699.00 635.50 20 cg80m #14 
205 80.00 69.01 572.00 699.00 635.50 20 cg80m #15 
206 80.00 2.56 1143.00 1397.00 1270.00 20 cg80m #16 
207 80.00 8.63 1143.00 1397.00 1270.00 20 cg80m #17 
208 80.00 20.45 1143.00 1397.00 1270.00 20 cg80m #18 
209 80.00 39.94 1143.00 1397.00 1270.00 20 cg80m #19 
210 80.00 69.01 1143.00 1397.00 1270.00 20 cg80m #20 
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Summary of Select Data Files 

Filename Temp RollRpm DataCurve # 
cg1.dat 80.00 1270.00 207 208 209 210 
cg2.dat 80.00 2550.00 177 178 179 180 
cg3.dat 80.00 5100.00 182 183 184 185 
cg4.dat 80.00 10150.00 187 188 189 190 
cg5.dat 100.00 1270.00 32 33 34 35 
cg6.dat 100.00 2550.00 2 3 4  5 
cg7.dat 100.00 5100.00 7 8 9 10 
cg8.dat 100.00 10150.00 12 13 14 15 
cg9.dat 150.00 1270.00 67 68 69 70 

cg10.dat 150.00 2550.00 37 38 39 40 
cg11.dat 150.00 5100.00 42 43 44 45 
cg12.dat 150.00 10150.00 47 48 49 50 
cg13.dat 200.00 1270.00 102 103 104 105 
cg14.dat 200.00 2550.00 72 73 74 75 
cg15.dat 200.00 5100.00 77 78 79 80 
cg16.dat 200.00 10150.00 82 83 84 85 
cg17.dat 250.00 1270.00 137 138 139 140 
cg18.dat 250.00 2550.00 107 108 109 110 
cg19.dat 250.00 5100.00 112 113 114 115 
cg20.dat 250.00 10150.00 117 118 119 120 
cg21.dat 300.00 1270.00 172 173 174 175 
cg22.dat 300.00 2550.00 142 143 144 145 
cg23.dat 300.00 5100.00 147 148 149 150 
cg24.dat 300.00 10150.00 152 153 154 155 
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5. Traction Data Set D: 78-80 Fomblin Z04 Base 

Data set name: 
Rolling radii   [Disks 1 & 2]    (in): 
Crown radii      [Disks 1 & 2]    (in): 

BZ 78-80 Fomblin Z04 base fluid 
0.75   0.75 
0.76   0.76 

Number of data sets found = 244 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

1 80.00 2.70 7259.00 8019.00 7639.00 100 78-80H08 #1 
2 80.00 9.16 7259.00 8019.00 7639.00 100 78-80H08 #2 
3 80.00 21.73 7259.00 8019.00 7639.00 100 78-80H08 #3 
4 80.00 42.39 7259.00 8019.00 7639.00 100 78-80H08 #4 
5 80.00 73.27 7259.00 8019.00 7639.00 100 78-80H08 #5 
6 80.00 2.70 9688.00 10708.00 10198.00 100 78-80H08 #6 
7 80.00 9.16 9688.00 10708.00 10198.00 100 78-80H08 #7 
8 80.00 21.73 9688.00 10708.00 10198.00 100 78-80H08 #8 
9 80.00 42.39 9688.00 10708.00 10198.00 100 78-80H08 #9 
10 80.00 73.27 9688.00 10708.00 10198.00 100 78-80H08 #10 
11 100.00 2.70 7259.00 8019.00 7639.00 100 78-80H10 #1 
12 100.00 9.16 7259.00 8019.00 7639.00 100 78-80H10 #2 
13 100.00 21.73 7259.00 8019.00 7639.00 100 78-80H10 #3 
14 100.00 42.39 7259.00 8019.00 7639.00 100 78-80H10 #4 
15 100.00 73.27 7259.00 8019.00 7639.00 100 78-80H10 #5 
16 100.00 2.70 9688.00 10708.00 10198.00 100 78-80H10 #6 
17 100.00 9.16 9688.00 10708.00 10198.00 100 78-80H10 #7 
18 100.00 21.73 9688.00 10708.00 10198.00 100 78-80H10 #8 
19 100.00 42.39 9688.00 10708.00 10198.00 100 78-80H10 #9 
20 100.00 73.27 9688.00 10708.00 10198.00 100 78-80H10 #10 
21 150.00 2.70 7259.00 8019.00 7639.00 100 78-80H15 #1 
22 150.00 9.16 7259.00 8019.00 7639.00 100 78-80H15 #2 
23 150.00 21.73 7259.00 8019.00 7639.00 100 78-80H15 #3 
24 150.00 42.39 7259.00 8019.00 7639.00 100 78-80H15 #4 
25 150.00 73.27 7259.00 8019.00 7639.00 100 78-80H15 #5 
26 150.00 2.70 9688.00 10708.00 10198.00 100 78-80H15 #6 
27 150.00 9.16 9688.00 10708.00 10198.00 100 78-80H15 #7 
28 150.00 21.73 9688.00 10708.00 10198.00 100 78-80H15 #8 
29 150.00 42.39 9688.00 10708.00 10198.00 100 78-80H15 #9 
30 150.00 73.27 9688.00 10708.00 10198.00 100 78-80H15 #10 
31 200.00 2.70 7259.00 8019.00 7639.00 100 78-80H20 #1 
32 200.00 9.16 7259.00 8019.00 7639.00 100 78-80H20 #2 
33 200.00 21.73 7259.00 8019.00 7639.00 100 78-80H20 #3 
34 200.00 42.39 7259.00 8019.00 7639.00 100 78-80H20 #4 
35 200.00 73.27 7259.00 8019.00 7639.00 100 78-80H20 #5 
36 200.00 2.70 9688.00 10708.00 10198.00 100 78-80H20 #6 
37 200.00 9.16 9688.00 10708.00 10198.00 100 78-80H20 #7 
38 200.00 21.73 9688.00 10708.00 10198.00 100 78-80H20 #8 
39 200.00 42.39 9688.00 10708.00 10198.00 100 78-80H20 #9 
40 200.00 73.27 9688.00 10708.00 10198.00 100 78-80H20 #10 
41 250.00 2.70 7259.00 8019.00 7639.00 100 78-80H25 #1 
42 250.00 9.16 7259.00 8019.00 7639.00 100 78-80H25 #2 
43 250.00 21.73 7259.00 8019.00 7639.00 100 78-80H25 #3 
44 250.00 42.39 7259.00 8019.00 7639.00 100 78-80H25 #4 
45 250.00 73.27 7259.00 8019.00 7639.00 100 78-80H25 #5 
46 250.00 2.70 9688.00 10708.00 10198.00 100 78-80H25 #6 
47 250.00 9.16 9688.00 10708.00 10198.00 100 78-80H25 #7 
48 250.00 21.73 9688.00 10708.00 10198.00 100 78-80H25 #8 
49 250.00 42.39 9688.00 10708.00 10198.00 100 78-80H25 #9 
50 250.00 73.27 9688.00 10708.00 10198.00 100 78-80H25 #10 
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Data set: BZ 78-80 Fomblin Z04 base flui d   continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

51 250.00 2.70 10708.00 9688.00 10198.00 100 78-80H25 #11 
52 250.00 9.16 10708.00 9688.00 10198.00 100 78-80H25 #12 
53 250.00 21.73 10708.00 9688.00 10198.00 100 78-80H25 #13 
54 250.00 42.39 10708.00 9688.00 10198.00 100 78-80H25 #14 
55 250.00 73.27 10708.00 9688.00 10198.00 100 78-80H25 #15 
56 300.00 2.70 7259.00 8019.00 7639.00 100 78-80H30 #1 
57 300.00 9.16 7259.00 8019.00 7639.00 100 78-80H30 #2 
58 300.00 21.73 7259.00 8019.00 7639.00 100 78-80H30 #3 
59 300.00 42.39 7259.00 8019.00 7639.00 100 78-80H30 #4 
60 300.00 73.27 7259.00 8019.00 7639.00 100 78-80H30 #5 
61 300.00 2.70 9688.00 10708.00 10198.00 100 78-80H30 #6 
62 300.00 9.16 9688.00 10708.00 10198.00 100 78-80H30 #7 
63 300.00 21.73 9688.00 10708.00 10198.00 100 78-80H30 #8 
64 300.00 42.39 9688.00 10708.00 10198.00 24 78-80H30 #9 
65 80.00 2.70 72.00 80.00 76.00 100 78-80L08 #1 
66 80.00 9.16 72.00 80.00 76.00 100 78-80L08 #2 
67 80.00 21.73 72.00 80.00 76.00 100 78-80108 #3 
68 80.00 42.39 72.00 80.00 76.00 100 78-80L08 #4 
69 80.00 73.27 72.00 80.00 76.00 100 78-80L08 #5 
70 80.00 2.70 144.00 160.00 152.00 100 78-80L08 #6 
71 80.00 9.16 144.00 160.00 152.00 100 78-80L08 #7 
72 80.00 21.73 144.00 160.00 152.00 100 78-80L08 #8 
73 80.00 42.39 144.00 160.00 152.00 100 78-80L08 #9 
74 80.00 73.27 144.00 160.00 152.00 100 78-80L08 #10 
75 80.00 2.70 290.00 320.00 305.00 100 78-80L08 #11 
76 80.00 9.16 290.00 320.00 305.00 100 78-80L08 #12 
77 80.00 21.73 290.00 320.00 305.00 100 78-80L08 #13 
78 80.00 42.39 290.00 320.00 305.00 100 78-80L08 #14 
79 80.00 73.27 290.00 320.00 305.00 100 78-80L08 #15 
80 100.00 2.70 72.00 80.00 76.00 100 78-80L10 #1 
81 100.00 9.16 72.00 80.00 76.00 100 78-80L10 #2 
82 100.00 21.73 72.00 80.00 76.00 100 78-80L10 #3 
83 100.00 42.39 72.00 80.00 76.00 100 78-80L10 #4 
84 100.00 73.27 72.00 80.00 76.00 100 78-80L10 #5 
85 100.00 2.70 144.00 160.00 152.00 100 78-80L10 #6 
86 100.00 9.16 144.00 160.00 152.00 100 78-80L10 #7 
87 100.00 21.73 144.00 160.00 152.00 100 78-80L10 #8 
88 100.00 42.39 144.00 160.00 152.00 100 78-80L10 #9 
89 100.00 73.27 144.00 160.00 152.00 100 78-80L10 #10 
90 100.00 2.70 290.00 320.00 305.00 100 78-80L10 #11 
91 100.00 9.16 290.00 320.00 305.00 100 78-80L10 #12 
92 100.00 21.73 290.00 320.00 305.00 100 78-80L10 #13 
93 100.00 42.39 290.00 320.00 305.00 100 78-80L10 #14 
94 100.00 73.27 290.00 320.00 305.00 100 78-80L10 #15 
95 150.00 2.70 72.00 80.00 76.00 100 78-80L15 #1 
96 150.00 9.16 72.00 80.00 76.00 100 78-80L15 #2 
97 150.00 21.73 72.00 80.00 76.00 100 78-80L15 #3 
98 150.00 42.39 72.00 80.00 76.00 100 78-80115 #4 
99 150.00 73.27 72.00 80.00 76.00 100 78-80L15 #5 
100 150.00 2.70 144.00 160.00 152.00 100 78-80L15 #6 
101 150.00 9.16 144.00 160.00 152.00 100 78-80L15 #7 
102 150.00 21.73 144.00 160.00 152.00 100 78-80L15 #8 
103 150.00 42.39 144.00 160.00 152.00 100 78-80L15 #9 
104 150.00 73.27 144.00 160.00 152.00 100 78-80L15 #10 
105 150.00 2.70 290.00 320.00 305.00 100 78-80L15 #11 
106 150.00 9.16 290.00 320.00 305.00 100 78-80L15 #12 
107 150.00 21.73 290.00 320.00 305.00 100 78-80L15 #13 
108 150.00 42.39 290.00 320.00 305.00 100 78-80L15 #14 
109 150.00 73.27 290.00 320.00 305.00 100 78-80L15 #15 
110 200.00 2.70 72.00 80.00 76.00 100 78-80L20 #1 
111 200.00 9.16 72.00 80.00 76.00 100 78-80L20 #2 
112 200.00 21.73 72.00 80.00 76.00 100 78-80L20 #3 
113 200.00 42.39 72.00 80.00 76.00 100 78-80L20 #4 
114 200.00 73.27 72.00 80.00 76.00 100 78-80L20 #5 
115 200.00 2.70 144.00 160.00 152.00 100 78-80L20 #6 
116 200.00 9.16 144.00 160.00 152.00 100 78-80L20 #7 
117 200.00 21.73 144.00 160.00 152.00 100 78-80L20 #8 
118 200.00 42.39 144.00 160.00 152.00 100 78-80L20 #9 
119 200.00 73.27 144.00 160.00 152.00 100 78-80L20 #10 
120 200.00 2.70 290.00 320.00 305.00 100 78-80L20 #11 
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ata set: BZ 78-80 Fomblin Z04 base fluic  continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test 

121 200.00 9.16 290.00 320.00 305.00 100 78-80L20 #12 
122 200.00 21.73 290.00 320.00 305.00 100 78-80L20 #13 
123 200.00 42.39 290.00 320.00 305.00 100 78-80L20 #14 
124 200.00 73.27 290.00 320.00 305.00 100 78-80L20 #15 
125 250.00 2.70 72.00 80.00 76.00 100 78-80L25 #1 
126 250.00 9.16 72.00 80.00 76.00 100 78-80L25 #2 
127 250.00 21.73 72.00 80.00 76.00 100 78-80L25 #3 
128 250.00 42.39 72.00 80.00 76.00 100 78-80L25 #4 
129 250.00 73.27 72.00 80.00 76.00 100 78-80L25 #5 
130 250.00 2.70 144.00 160.00 152.00 100 78-80L25 #6 
131 250.00 9.16 144.00 160.00 152.00 100 78-80L25 #7 
132 250.00 21.73 144.00 160.00 152.00 100 78-80L25 #8 
133 250.00 42.39 144.00 160.00 152.00 100 78-80L25 #9 
134 250.00 73.27 144.00 160.00 152.00 100 78-80L25 #10 
135 250.00 2.70 290.00 320.00 305.00 100 78-80L25 #11 
136 250.00 9.16 290.00 320.00 305.00 100 78-80L25 #12 
137 250.00 21.73 290.00 320.00 305.00 100 78-80L25 #13 
138 250.00 42.39 290.00 320.00 305.00 100 78-80L25 #14 
139 250.00 73.27 290.00 320.00 305.00 100 78-80L25 #15 
140 300.00 2.70 72.00 80.00 76.00 100 78-80L30 #1 
141 300.00 9.16 72.00 80.00 76.00 100 78-80L30 #2 
142 300.00 21.73 72.00 80.00 76.00 100 78-80L30 #3 
143 300.00 42.39 72.00 80.00 76.00 100 78-80L30 #4 
144 300.00 73.27 72.00 80.00 76.00 100 78-80L30 #5 
145 300.00 2.70 144.00 160.00 152.00 100 78-80L30 #6 
146 300.00 9.16 144.00 160.00 152.00 100 78-80130 #7 
147 300.00 21.73 144.00 160.00 152.00 100 78-80L30 #8 
148 300.00 42.39 144.00 160.00 152.00 100 78-80L30 #9 
149 300.00 73.27 144.00 160.00 152.00 100 78-80L30 #10 
150 300.00 2.70 290.00 320.00 305.00 100 78-80L30 #11 
151 300.00 9.16 290.00 320.00 305.00 100 78-80L30 #12 
152 300.00 21.73 290.00 320.00 305.00 100 78-80L30 #13 
153 300.00 42.39 290.00 320.00 305.00 100 78-80L30 #14 
154 300.00 73.27 290.00 320.00 305.00 100 78-80L30 #15 
155 80.00 2.70 1197.00 1323.00 1260.00 100 78-80H08 #1 
156 80.00 9.16 1197.00 1323.00 1260.00 100 78-80H08 #2 
157 80.00 21.73 1197.00 1323.00 1260.00 100 78-80M08 #3 
158 80.00 42.39 1197.00 1323.00 1260.00 100 78-80H08 #4 
159 80.00 73.27 1197.00 1323.00 1260.00 100 78-80M08 #5 
160 80.00 2.70 2431.00 2687.00 2559.00 100 78-80H08 #6 
161 80.00 9.16 2431.00 2687.00 2559.00 100 78-80H08 #7 
162 80.00 21.73 2431.00 2687.00 2559.00 100 78-80M08 #8 
163 80.00 42.39 2431.00 2687.00 2559.00 100 78-80M08 #9 
164 80.00 73.27 2431.00 2687.00 2559.00 100 78-80M08 #10 
165 80.00 2.70 4826.00 5334.00 5080.00 100 78-80M08 #11 
166 80.00 9.16 4826.00 5334.00 5080.00 100 78-80M08 #12 
167 80.00 21.73 4826.00 5334.00 5080.00 100 78-80H08 #13 
168 80.00 42.39 4826.00 5334.00 5080.00 100 78-80M08 #14 
169 80.00 73.27 4826.00 5334.00 5080.00 100 78-80H08 #15 
170 100.00 2.70 1197.00 1323.00 1260.00 100 78-80M10 #1 
171 100.00 9.16 1197.00 1323.00 1260.00 100 78-80M10 #2 
172 100.00 21.73 1197.00 1323.00 1260.00 100 78-80M10 #3 
173 100.00 42.39 1197.00 1323.00 1260.00 100 78-80M10 #4 
174 100.00 73.27 1197.00 1323.00 1260.00 100 78-80M10 #5 
175 100.00 2.70 2431.00 2687.00 2559.00 100 78-80M10 #6 
176 100.00 9.16 2431.00 2687.00 2559.00 100 78-80H10 #7 
177 100.00 21.73 2431.00 2687.00 2559.00 100 78-80H10 #8 
178 100.00 42.39 2431.00 2687.00 2559.00 100 78-80H10 #9 
179 100.00 73.27 2431.00 2687.00 2559.00 100 78-80H10 #10 
180 100.00 2.70 4826.00 5334.00 5080.00 100 78-80H10 #11 
181 100.00 9.16 4826.00 5334.00 5080.00 100 78-80H10 #12 
182 100.00 21.73 4826.00 5334.00 5080.00 100 78-80M10 #13 
183 100.00 42.39 4826.00 5334.00 5080.00 100 78-80H10 #14 
184 100.00 73.27 4826.00 5334.00 5080.00 100 78-80H10 #15 
185 150.00 2.70 1197.00 1323.00 1260.00 100 78-80H15 #1 
186 150.00 9.16 1197.00 1323.00 1260.00 100 78-80H15 #2 
187 150.00 21.73 1197.00 1323.00 1260.00 100 78-80M15 #3 
188 150.00 42.39 1197.00 1323.00 1260.00 100 78-80H15 #4 
189 150.00 73.27 1197.00 1523.00 1260.00 100 78-80H15 #5 
190 150.00 2.70 2431.00 2687.00 2559.00 100 78-80M15 #6 
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Data set: BZ 78-80 Fomblin Z04 base fluid   continued 

Temp Load Rpm1 Rpm2 RollRpm Points Dataset/Test # 
F Ibf 

191 150.00 9.16 2431.00 2687.00 2559.00 100 78-80M15 #7 
192 150.00 21.73 2431.00 2687.00 2559.00 100 78-80H15 #8 
193 150.00 42.39 2431.00 2687.00 2559.00 100 78-80H15 #9 
194 150.00 73.27 2431.00 2687.00 2559.00 100 78-80M15 #10 
195 150.00 2.70 4826.00 5334.00 5080.00 100 78-80M15 #11 
196 150.00 9.16 4826.00 5334.00 5080.00 100 78-80M15 #12 
197 150.00 21.73 4826.00 5334.00 5080.00 100 78-80M15 #13 
198 150.00 42.39 4826.00 5334.00 5080.00 100 78-80M15 #14 
199 150.00 73.27 4826.00 5334.00 5080.00 100 78-80H15 #15 
200 200.00 2.70 1197.00 1323.00 1260.00 100 78-80M20 #1 
201 200.00 9.16 1197.00 1323.00 1260.00 100 78-80M20 #2 
202 200.00 21.73 1197.00 1323.00 1260.00 100 78-80M20 #3 
203 200.00 42.39 1197.00 1323.00 1260.00 100 78-80H20 #4 
204 200.00 73.27 1197.00 1323.00 1260.00 100 78-80M20 #5 
205 200.00 2.70 2431.00 2687.00 2559.00 100 78-80M20 #6 
206 200.00 9.16 2431.00 2687.00 2559.00 100 78-80K20 #7 
207 200.00 21.73 2431.00 2687.00 2559.00 100 78-80H20 #8 
208 200.00 42.39 2431.00 2687.00 2559.00 100 78-80M20 #9 
209 200.00 73.27 2431.00 2687.00 2559.00 100 78-80H20 #10 
210 200.00 2.70 4826.00 5334.00 5080.00 100 78-80M20 #11 
211 200.00 9.16 4826.00 5334.00 5080.00 100 78-80M20 #12 
212 200.00 21.73 4826.00 5334.00 5080.00 100 78-80M20 #13 
213 200.00 42.39 4826.00 5334.00 5080.00 100 78-80H20 #14 
214 200.00 73.27 4826.00 5334.00 5080.00 100 78-80H20 #15 
215 250.00 2.70 1197.00 1323.00 1260.00 100 78-80M25 #1 
216 250.00 9.16 1197.00 1323.00 1260.00 100 78-80M25 #2 
217 250.00 21.73 1197.00 1323.00 1260.00 100 78-80H25 #3 
218 250.00 42.39 1197.00 1323.00 1260.00 100 78-80M25 #4 
219 250.00 73.27 1197.00 1323.00 1260.00 100 78-80M25 #5 
220 250.00 2.70 2431.00 2687.00 2559.00 100 78-80H25 #6 
221 250.00 9.16 2431.00 2687.00 2559.00 100 78-80R25 #7 
222 250.00 21.73 2431.00 2687.00 2559.00 100 78-80M25 #8 
223 250.00 42.39 2431.00 2687.00 2559.00 100 78-80M25 #9 
224 250.00 73.27 2431.00 2687.00 2559.00 100 78-80H25 #10 
225 250.00 2.70 4826.00 5334.00 5080.00 100 78-80H25 #11 
226 250.00 9.16 4826.00 5334.00 5080.00 100 78-80H25 #12 
227 250.00 21.73 4826.00 5334.00 5080.00 100 78-80H25 #13 
228 250.00 42.39 4826.00 5334.00 5080.00 100 78-80H25 #14 
229 250.00 73.27 4826.00 5334.00 5080.00 100 78-80K25 #15 
230 300.00 2.70 1197.00 1323.00 1260.00 100 78-80M30 #1 
231 300.00 9.16 1197.00 1323.00 1260.00 100 78-80H30 #2 
232 300.00 21.73 1197.00 1323.00 1260.00 100 78-80M30 #3 
233 300.00 42.39 1197.00 1323.00 1260.00 100 78-80M30 #4 
234 300.00 73.27 1197.00 1323.00 1260.00 100 78-80H30 #5 
235 300.00 2.70 2431.00 2687.00 2559.00 100 78-80M30 #6 
236 300.00 9.16 2431.00 2687.00 2559.00 100 78-80M30 #7 
237 300.00 21.73 2431.00 2687.00 2559.00 100 78-80M30 #8 
238 300.00 42.39 2431.00 2687.00 2559.00 100 78-80H30 #9 
239 300.00 73.27 2431.00 2687.00 2559.00 100 78-80H30 #10 
240 300.00 2.70 4826.00 5334.00 5080.00 100 78-80M3O #11 
241 300.00 9.16 4826.00 5334.00 5080.00 100 78-80M30 #12 
242 300.00 21.73 4826.00 5334.00 5080.00 100 78-80H30 #13 
243 300.00 42.39 4826.00 5334.00 5080.00 100 78-80M30 #14 
244 300.00 73.27 4826.00 5334.00 5080.00 100 78-80M30 #15 
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Summary of Select Data Files 

Filename Temp RollRpm 
bz1.dat 80.00 2559.00 
bz2.dat 80.00 5080.00 
bz3.dat 80.00 7639.00 
bz4.dat 80.00 10198.00 
bz5.dat 100.00 2559.00 
bz6.dat 100.00 5080.00 
bz7.dat 100.00 7639.00 
bz8.dat 100.00 10198.00 
bz9.dat 150.00 2559.00 

bz10.dat 150.00 5080.00 
bz11.dat 150.00 7639.00 
bz12.dat 150.00 10198.00 
bz13.dat 200.00 2559.00 
bzK.dat 200.00 5080.00 
bz15.dat 200.00 7639.00 
bz16.dat 200.00 10198.00 
bz17.dat 250.00 2559.00 
bz18.dat 250.00 5080.00 
bz19.dat 250.00 7639.00 
bz20.dat 250.00 10198.00 
bz21.dat 300.00 2559.00 
bz22.dat 300.00 5080.00 
bz23.dat 300.00 7639.00 
bz24.dat 300.00 10198.00 

DataCurve # 
161 162 163 164 
166 167 168 169 

2  3  4 5 
7  8  9 10 

176 177 178 179 
181 182 183 184 
12 13 14 
17 18 19 

191 192 193 194 
196 197 198 199 
22 23 24 
27 28 29 

206 207 208 209 
211 212 213 214 
32 33 34 35 
37 38 39 40 

221 222 223 224 
226 227 228 229 
42 43 44 45 
52 53 54 55 

236 237 238 239 
241 242 243 244 
57 58 59 60 
62 63 64 

15 
20 

25 
30 
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6. Traction Data Set E: 92-162 Fomblin Z + 0.5% Ausimont 

Data set name: 
Rolling radii   [Disks 1 & 2]     (in): 
Crown radii       [Disks 1 & 2]     (in): 

CF 92-162 Fomblin Z-04 +0.5% Ausimont 
0.75 0.75 
0.73 0.70 

Number of data sets found = 96 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

1 100.00 2.56 9135.00 11165.00 10150.00 50 cf100h #1 
2 100.00 8.63 9135.00 11165.00 10150.00 50 cf100h #2 
3 100.00 20.45 9135.00 11165.00 10150.00 50 cf100h #3 
4 100.00 69.01 9135.00 11165.00 10150.00 50 cf100h #4 
5 100.00 2.56 572.00 699.00 635.50 50 cf100m #1 
6 100.00 8.63 572.00 699.00 635.50 50 cf100m #2 
7 100.00 20.45 572.00 699.00 635.50 50 cf100m #3 
8 100.00 69.01 572.00 699.00 635.50 50 cflOOm #4 
9 100.00 2.56 2295.00 2805.00 2550.00 50 cf100m #5 

10 100.00 8.63 2295.00 2805.00 2550.00 50 cflOOm #6 
11 100.00 20.45 2295.00 2805.00 2550.00 50 cflOOm #7 
12 100.00 69.01 2295.00 2805.00 2550.00 50 cflOOm #8 
13 100.00 2.56 4590.00 5610.00 5100.00 50 cflOOm #9 
14 100.00 8.63 4590.00 5610.00 5100.00 50 cflOOm #10 
15 100.00 20.45 4590.00 5610.00 5100.00 50 cflOOm #11 
16 100.00 69.01 4590.00 5610.00 5100.00 50 cflOOm #12 
17 150.00 2.56 9135.00 11165.00 10150.00 50 cf150h #1 
18 150.00 8.63 9135.00 11165.00 10150.00 50 cf150h #2 
19 150.00 20.45 9135.00 11165.00 10150.00 50 cf150h #3 
20 150.00 69.01 9135.00 11165.00 10150.00 50 cf150h #4 
21 150.00 2.56 572.00 699.00 635.50 50 cf150m #1 
22 150.00 8.63 572.00 699.00 635.50 50 cf150m #2 
23 150.00 20.45 572.00 699.00 635.50 50 cf150m #3 
24 150.00 69.01 572.00 699.00 635.50 50 cf150m #4 
25 150.00 2.56 2295.00 2805.00 2550.00 50 cf150m #5 
26 150.00 8.63 2295.00 2805.00 2550.00 50 cf150m #6 
27 150.00 20.45 2295.00 2805.00 2550.00 50 cf150m #7 
28 150.00 69.01 2295.00 2805.00 2550.00 50 cf150m #8 
29 150.00 2.56 4590.00 5610.00 5100.00 50 cf150m #9 
30 150.00 8.63 4590.00 5610.00 5100.00 50 cf150m #10 
31 150.00 20.45 4590.00 5610.00 5100.00 50 cf150m #11 
32 150.00 69.01 4590.00 5610.00 5100.00 50 cf150m #12 
33 200.00 2.56 9135.00 11165.00 10150.00 50 cf200h #1 
34 200.00 8.63 9135.00 11165.00 10150.00 50 cf200h #2 
35 200.00 20.45 9135.00 11165.00 10150.00 50 cf200h #3 
36 200.00 69.01 9135.00 11165.00 10150.00 50 cf200h #4 
37 200.00 2.56 572.00 699.00 635.50 50 cf200m #1 
38 200.00 8.63 572.00 699.00 635.50 50 cf200m #2 
39 200.00 20.45 572.00 699.00 635.50 50 cf200m #3 
40 200.00 69.01 572.00 699.00 635.50 50 cf200m #4 
41 200.00 2.56 2295.00 2805.00 2550.00 50 cf200m #5 
42 200.00 8.63 2295.00 2805.00 2550.00 50 cf200m #6 
43 200.00 20.45 2295.00 2805.00 2550.00 50 cf200m #7 
44 200.00 69.01 2295.00 2805.00 2550.00 50 cf200m #8 
45 200.00 2.56 4590.00 5610.00 5100.00 50 cf200m #9 
46 200.00 8.63 4590.00 5610.00 5100.00 50 cf200m #10 
47 200.00 20.45 4590.00 5610.00 5100.00 50 cf200m #11 
48 200.00 69.01 4590.00 5610.00 5100.00 50 cf200m #12 
49 250.00 2.56 9135.00 11165.00 10150.00 50 cf250h #1 
50 250.00 8.63 9135.00 11165.00 10150.00 50 cf250h #2 
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Data set: Ch 92-162 Fomblin Z- 04 +0.5% Ausimont  continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

51 250.00 20.45 9135.00 11165.00 10150.00 50 cf250h #3 
52 250.00 69.01 9135.00 11165.00 10150.00 50 cf250h #4 
53 250.00 2.56 572.00 699.00 635.50 50 cf250m #1 
54 250.00 8.63 572.00 699.00 635.50 50 cf250m #2 
55 250.00 20.45 572.00 699.00 635.50 50 cf250m #3 
56 250.00 69.01 572.00 699.00 635.50 50 cf250m #4 
57 250.00 2.56 2295.00 2805.00 2550.00 50 cf250m #5 
58 250.00 8.63 2295.00 2805.00 2550.00 50 cf250m #6 
59 250.00 20.45 2295.00 2805.00 2550.00 50 cf250m #7 
60 250.00 69.01 2295.00 2805.00 2550.00 50 cf250m #8 
61 250.00 2.56 4590.00 5610.00 5100.00 50 cf250m #9 
62 250.00 8.63 4590.00 5610.00 5100.00 50 cf250m #10 
63 250.00 20.45 4590.00 5610.00 5100.00 50 cf250m #11 
64 250.00 69.01 4590.00 5610.00 5100.00 50 cf250m #12 
65 300.00 2.56 9135.00 11165.00 10150.00 50 cf300h #1 
66 300.00 8.63 9135.00 11165.00 10150.00 50 cf300h #2 
67 300.00 20.45 9135.00 11165.00 10150.00 50 cf300h #3 
68 300.00 69.01 9135.00 11165.00 10150.00 50 cf300h #4 
69 300.00 2.56 572.00 699.00 635.50 50 cf300m #1 
70 300.00 8.63 572.00 699.00 635.50 50 cf300m #2 
71 300.00 20.45 572.00 699.00 635.50 50 cf300m #3 
72 300.00 69.01 572.00 699.00 635.50 50 cf300m #4 
73 300.00 2.56 2295.00 2805.00 2550.00 50 cf300m #5 
74 300.00 8.63 2295.00 2805.00 2550.00 50 cf300m #6 
75 300.00 20.45 2295.00 2805.00 2550.00 50 cf300m #7 
76 300.00 69.01 2295.00 2805.00 2550.00 50 cf300m #8 
77 300.00 2.56 4590.00 5610.00 5100.00 50 cf300m #9 
78 300.00 8.63 4590.00 5610.00 5100.00 50 cf300m #10 
79 300.00 20.45 4590.00 5610.00 5100.00 50 cf300m #11 
80 300.00 69.01 4590.00 5610.00 5100.00 50 cf300m #12 
81 80.00 2.56 9135.00 11165.00 10150.00 50 cf80h #1 
82 80.00 8.63 9135.00 11165.00 10150.00 50 cf80h #2 
83 80.00 20.45 9135.00 11165.00 10150.00 50 cf80h #3 
84 80.00 69.01 9135.00 11165.00 10150.00 50 cf80h #4 
85 80.00 2.56 572.00 699.00 635.50 50 cf80m #1 
86 80.00 8.63 572.00 699.00 635.50 50 cf80m #2 
87 80.00 20.45 572.00 699.00 635.50 50 cf80m #3 
88 80.00 69.01 572.00 699.00 635.50 50 cf80m #4 
89 80.00 2.56 2295.00 2805.00 2550.00 50 cf80m #5 
90 80.00 8.63 2295.00 2805.00 2550.00 50 cf80m #6 
91 80.00 20.45 2295.00 2805.00 2550.00 50 cf80m #7 
92 80.00 69.01 2295.00 2805.00 2550.00 50 cf80m #8 
93 80.00 2.56 4590.00 5610.00 5100.00 50 cf80m #9 
94 80.00 8.63 4590.00 5610.00 5100.00 50 cf80m #10 
95 80.00 20.45 4590.00 5610.00 5100.00 50 cf80m #11 
96 80.00 69.01 4590.00 5610.00 5100.00 50 cf80m #12 
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Summary of Select Data Files 

Filename Temp RollRpm DataCurve # 
cf1.dat 80.00 635.50 86 87 88 
cf2.dat 80.00 2550.00 90 91 92 
cf3.dat 80.00 5100.00 94 95 96 
cf4.dat 80.00 10150.00 82 83 84 
cf5.dat 100.00 635.50 6 7 8 
cf6.dat 100.00 2550.00 10 11 12 
cf7.dat 100.00 5100.00 14 15 16 
cf8.dat 100.00 10150.00 2 3 4 
cf9.dat 150.00 635.50 22 23 24 

cf10.dat 150.00 2550.00 26 27 28 
cf11.dat 150.00 5100.00 30 31 32 
cf12.dat 150.00 10150.00 18 19 20 
cf13.dat 200.00 635.50 38 39 40 
cf14.dat 200.00 2550.00 42 43 44 
cf15.dat 200.00 5100.00 46 47 48 
cf16.dat 200.00 10150.00 34 35 36 
cf17.dat 250.00 635.50 54 55 56 
cf18.dat 250.00 2550.00 58 59 60 
cf19.dat 250.00 5100.00 62 63 64 
cf20.dat 250.00 10150.00 50 51 52 
cf21.dat 300.00 635.50 70 71 72 
cf22.dat 300.00 2550.00 74 75 76 
cf23.dat 300.00 5100.00 78 79 80 
cf24.dat 300.00 10150.00 66 67 68 
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7. Traction Data Set F: 89-191 Fomblin Z25 Base 

Data set name: 
Rolling radii [Disks 1 & 2] (in): 
Crown radii  [Disks 1 & 2] (in): 

CH 89-191 Fomblin Z-25 Base Fluid 
0.75   0.75 
0.80   0.90 

Number of data sets found = 225 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

1 100.00 3.03 2295.00 2805.00 2550.00 50 ch100h #1 
2 100.00 10.22 2295.00 2805.00 2550.00 50 cMOOh #2 
3 100.00 24.23 2295.00 2805.00 2550.00 50 ch100h #3 
4 100.00 47.31 2295.00 2805.00 2550.00 50 cMOOh #4 
5 100.00 81.75 2295.00 2805.00 2550.00 50 ch100h #5 
6 100.00 3.03 4590.00 5610.00 5100.00 50 cMOOh #6 
7 100.00 10.22 4590.00 5610.00 5100.00 50 cMOOh #7 
8 100.00 24.23 4590.00 5610.00 5100.00 50 ch100h #8 
9 100.00 47.31 4590.00 5610.00 5100.00 50 ch100h #9 

10 100.00 81.75 4590.00 5610.00 5100.00 50 cMOOh #10 
11 100.00 3.03 9135.00 11165.00 10150.00 50 ch100h #11 
12 100.00 10.22 9135.00 11165.00 10150.00 50 cMOOh #12 
13 100.00 24.23 9135.00 11165.00 10150.00 50 ch100h #13 
14 100.00 47.31 9135.00 11165.00 10150.00 50 ch100h #14 
15 100.00 81.75 9135.00 11165.00 10150.00 50 ch100h #15 
16 100.00 3.03 137.00 167.00 152.00 24 ch100m #1 
17 100.00 10.22 137.00 167.00 152.00 24 ch100m #2 
18 100.00 24.23 137.00 167.00 152.00 24 chlOOm #3 
19 100.00 47.31 137.00 167.00 152.00 24 chlOOm #4 
20 100.00 81.75 137.00 167.00 152.00 24 cMOOm #5 
21 100.00 3.03 280.00 340.00 310.00 24 cMOOm #6 
22 100.00 10.22 280.00 340.00 310.00 24 cMOOm #7 
23 100.00 24.23 280.00 340.00 310.00 24 chlOOm #8 
24 100.00 47.31 280.00 340.00 310.00 24 cMOOm #9 
25 100.00 81.75 280.00 340.00 310.00 24 cMOOm #10 
26 100.00 3.03 572.00 699.00 635.50 24 chlOOm #11 
27 100.00 10.22 572.00 699.00 635.50 24 chlOOm #12 
28 100.00 24.23 572.00 699.00 635.50 24 chlOOm #13 
29 100.00 47.31 572.00 699.00 635.50 24 chlOOm #14 
30 100.00 81.75 572.00 699.00 635.50 24 chlOOm #15 
31 100.00 3.03 1143.00 1397.00 1270.00 24 chlOOm #16 
32 100.00 10.22 1143.00 1397.00 1270.00 24 chlOOm #17 
33 100.00 24.23 1143.00 1397.00 1270.00 24 chlOOm #18 
34 100.00 47.31 1143.00 1397.00 1270.00 24 chlOOm #19 
35 100.00 81.75 1143.00 1397.00 1270.00 24 chlOOm #20 
36 150.00 3.03 2295.00 2805.00 2550.00 50 ch150h #1 
37 150.00 10.22 2295.00 2805.00 2550.00 50 ch150h #2 
38 150.00 24.23 2295.00 2805.00 2550.00 50 ch150h #3 
39 150.00 47.31 2295.00 2805.00 2550.00 50 ch150h #4 
40 150.00 81.75 2295.00 2805.00 2550.00 50 ch150h #5 
41 150.00 3.03 4590.00 5610.00 5100.00 50 ch150h #6 
42 150.00 10.22 4590.00 5610.00 5100.00 50 ch150h #7 
43 150.00 24.23 4590.00 5610.00 5100.00 50 ch150h #8 
44 150.00 47.31 4590.00 5610.00 5100.00 50 ch150h #9 
45 150.00 81.75 4590.00 5610.00 5100.00 50 ch150h #10 
46 150.00 3.03 9135.00 11165.00 10150.00 50 ch150h #11 
47 150.00 10.22 9135.00 11165.00 10150.00 50 ch150h #12 
48 150.00 24.23 9135.00 11165.00 10150.00 50 ch150h #13 
49 150.00 47.31 9135.00 11165.00 10150.00 50 ch150h #14 
50 150.00 81.75 9135.00 11165.00 10150.00 50 ch150h #15 
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Data set: Cri 89-191 Fomblin Z-25 Base Fluid   continued 

Temp   Load    Rpm1    Rpm2  RollRpm Points  Dataset/Test # 
F    Ibf 

51 150.00 3.03 137.00 167.00 152.00 24 ch150m #1 
52 150.00 10.22 137.00 167.00 152.00 24 ch150m #2 
53 150.00 24.23 137.00 167.00 152.00 24 ch150m #3 
54 150.00 47.31 137.00 167.00 152.00 24 ch150m #4 
55 150.00 81.75 137.00 167.00 152.00 24 ch150m #5 
56 150.00 3.03 280.00 340.00 310.00 24 ch150m #6 
57 150.00 10.22 280.00 340.00 310.00 24 ch150m #7 
58 150.00 24.23 280.00 340.00 310.00 24 ch150m #8 
59 150.00 47.31 280.00 340.00 310.00 24 ch150m #9 
60 150.00 81.75 280.00 340.00 310.00 24 ch150m #10 
61 150.00 3.03 572.00 699.00 635.50 24 ch150m #11 
62 150.00 10.22 572.00 699.00 635.50 24 ch150m #12 
63 150.00 24.23 572.00 699.00 635.50 24 ch150m #13 
64 150.00 47.31 572.00 699.00 635.50 24 ch150m #14 
65 150.00 81.75 572.00 699.00 635.50 24 ch150m #15 
66 150.00 3.03 1143.00 1397.00 1270.00 24 ch150m #16 
67 150.00 10.22 1143.00 1397.00 1270.00 24 ch150m #17 
68 150.00 24.23 1143.00 1397.00 1270.00 24 ch150m #18 
69 150.00 47.31 1143.00 1397.00 1270.00 24 ch150m #19 
70 150.00 81.75 1143.00 1397.00 1270.00 24 ch150m #20 
71 200.00 3.03 2295.00 2805.00 2550.00 50 ch200h #1 
72 200.00 10.22 2295.00 2805.00 2550.00 50 ch200h #2 
73 200.00 24.23 2295.00 2805.00 2550.00 50 ch200h #3 
74 200.00 47.31 2295.00 2805.00 2550.00 50 ch200h #4 
75 200.00 81.75 2295.00 2805.00 2550.00 50 ch200h #5 
76 200.00 3.03 4590.00 5610.00 5100.00 50 ch200h #6 
77 200.00 10.22 4590.00 5610.00 5100.00 50 ch200h #7 
78 200.00 24.23 4590.00 5610.00 5100.00 50 ch200h #8 
79 200.00 47.31 4590.00 5610.00 5100.00 50 ch200h #9 
80 200.00 81.75 4590.00 5610.00 5100.00 50 ch200h #10 
81 200.00 3.03 9135.00 11165.00 10150.00 50 ch200h #11 
82 200.00 10.22 9135.00 11165.00 10150.00 50 ch200h #12 
83 200.00 24.23 9135.00 11165.00 10150.00 50 ch200h #13 
84 200.00 47.31 9135.00 11165.00 10150.00 50 ch200h #14 
85 200.00 81.75 9135.00 11165.00 10150.00 50 ch200h #15 
86 200.00 3.03 137.00 167.00 152.00 24 ch200m #1 
87 200.00 10.22 137.00 167.00 152.00 24 ch200m #2 
88 200.00 24.23 137.00 167.00 152.00 24 ch200m #3 
89 200.00 47.31 137.00 167.00 152.00 24 ch200m #4 
90 200.00 81.75 137.00 167.00 152.00 24 ch200m #5 
91 200.00 3.03 280.00 340.00 310.00 24 ch200m #6 
92 200.00 10.22 280.00 340.00 310.00 24 ch200m #7 
93 200.00 24.23 280.00 340.00 310.00 24 ch200m #8 
94 200.00 47.31 280.00 340.00 310.00 24 ch200m #9 
95 200.00 81.75 280.00 340.00 310.00 24 ch200m #10 
96 200.00 3.03 572.00 699.00 635.50 24 ch200m #11 
97 200.00 10.22 572.00 699.00 635.50 24 ch200m #12 
98 200.00 24.23 572.00 699.00 635.50 24 ch200m #13 
99 200.00 47.31 572.00 699.00 635.50 24 ch200m #14 
100 200.00 81.75 572.00 699.00 635.50 24 ch200m #15 
101 200.00 3.03 1143.00 1397.00 1270.00 24 ch200m #16 
102 200.00 10.22 1143.00 1397.00 1270.00 24 ch200m #17 
103 200.00 24.23 1143.00 1397.00 1270.00 24 ch200m #18 
104 200.00 47.31 1143.00 1397.00 1270.00 24 ch200m #19 
105 200.00 81.75 1143.00 1397.00 1270.00 24 ch200m #20 
106 250.00 3.03 2295.00 2805.00 2550.00 50 ch250h #1 
107 250.00 10.22 2295.00 2805.00 2550.00 50 ch250h #2 
108 250.00 24.23 2295.00 2805.00 2550.00 50 ch250h #3 
109 250.00 47.31 2295.00 2805.00 2550.00 50 ch250h #4 
110 250.00 81.75 2295.00 2805.00 2550.00 50 ch250h #5 
111 250.00 3.03 4590.00 5610.00 5100.00 50 ch250h #6 
112 250.00 10.22 4590.00 5610.00 5100.00 50 ch250h #7 
113 250.00 24.23 4590.00 5610.00 5100.00 50 ch250h #8 
114 250.00 47.31 4590.00 5610.00 5100.00 50 ch250h #9 
115 250.00 81.75 4590.00 5610.00 5100.00 50 ch250h #10 
116 250.00 3.03 9135.00 11165.00 10150.00 50 ch250h #11 
117 250.00 10.22 9135.00 11165.00 10150.00 50 ch250h #12 
118 250.00 24.23 9135.00 11165.00 10150.00 50 ch250h #13 
119 250.00 47.31 9135.00 11165.00 10150.00 50 ch250h #14 
120 250.00 81.75 9135.00 11165.00 10150.00 50 ch250h #15 

7-2 



Data set: CH 89-191 Fomblin Z-25 Base Fluid .continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Tes 

121 250.00 3.03 137.00 167.00 152.00 24 ch250m #1 
122 250.00 10.22 137.00 167.00 152.00 24 ch250m #2 
123 250.00 24.23 137.00 167.00 152.00 24 ch250m #3 
124 250.00 47.31 137.00 167.00 152.00 24 ch250m #4 
125 250.00 81.75 137.00 167.00 152.00 24 ch250m #5 
126 250.00 3.03 280.00 340.00 310.00 24 ch250m #6 
127 250.00 10.22 280.00 340.00 310.00 24 ch250m #7 
128 250.00 24.23 280.00 340.00 310.00 24 ch250m #8 
129 250.00 47.31 280.00 340.00 310.00 24 ch250m #9 
130 250.00 81.75 280.00 340.00 310.00 24 ch250m #10 
131 250.00 3.03 572.00 699.00 635.50 24 ch250m #11 
132 250.00 10.22 572.00 699.00 635.50 24 ch250m #12 
133 250.00 24.23 572.00 699.00 635.50 24 ch250m #13 
134 250.00 47.31 572.00 699.00 635.50 24 ch250m #14 
135 250.00 81.75 572.00 699.00 635.50 24 ch250m #15 
136 250.00 3.03 1143.00 1397.00 1270.00 24 ch250m #16 
137 250.00 10.22 1143.00 1397.00 1270.00 24 ch250m #17 
138 250.00 24.23 1143.00 1397.00 1270.00 24 ch250m #18 
139 250.00 47.31 1143.00 1397.00 1270.00 24 ch250m #19 
140 250.00 81.75 1143.00 1397.00 1270.00 24 ch250m #20 
141 300.00 3.03 2346.00 2754.00 2550.00 50 ch300h #1 
142 300.00 10.22 2346.00 2754.00 2550.00 50 ch300h #2 
143 300.00 24.23 2346.00 2754.00 2550.00 50 ch300h #3 
144 300.00 47.31 2346.00 2754.00 2550.00 50 ch300h #4 
145 300.00 81.75 2346.00 2754.00 2550.00 50 ch300h #5 
146 300.00 3.03 4896.00 5304.00 5100.00 50 ch300h #6 
147 300.00 10.22 4896.00 5304.00 5100.00 50 ch300h #7 
148 300.00 24.23 4896.00 5304.00 5100.00 50 ch300h #8 
149 300.00 47.31 4896.00 5304.00 5100.00 50 ch300h #9 
150 300.00 81.75 4896.00 5304.00 5100.00 50 ch300h #10 
151 300.00 3.03 9947.00 10353.00 10150.00 50 ch300h #11 
152 300.00 10.22 9947.00 10353.00 10150.00 50 ch300h #12 
153 300.00 24.23 9947.00 10353.00 10150.00 50 ch300h #13 
154 300.00 47.31 9947.00 10353.00 10150.00 50 ch300h #14 
155 300.00 81.75 9947.00 10353.00 10150.00 50 ch300h #15 
156 300.00 3.03 2295.00 2805.00 2550.00 50 ch300hx #1 
157 300.00 10.22 2295.00 2805.00 2550.00 50 ch300hx #2 
158 300.00 24.23 2295.00 2805.00 2550.00 50 ch300hx #3 
159 300.00 47.31 2295.00 2805.00 2550.00 50 ch300hx #4 
160 300.00 81.75 2295.00 2805.00 2550.00 50 ch300hx #5 
161 300.00 3.03 4590.00 5610.00 5100.00 50 ch300hx #6 
162 300.00 10.22 4590.00 5610.00 5100.00 50 ch300hx #7 
163 300.00 24.23 4590.00 5610.00 5100.00 50 ch300hx #8 
164 300.00 47.31 4590.00 5610.00 5100.00 50 ch300hx #9 
165 300.00 81.75 4590.00 5610.00 5100.00 50 ch300hx #10 
166 300.00 3.03 9135.00 11165.00 10150.00 50 ch300hx #11 
167 300.00 10.22 9135.00 11165.00 10150.00 50 ch300hx #12 
168 300.00 24.23 9135.00 11165.00 10150.00 50 ch300hx #13 
169 300.00 47.31 9135.00 11165.00 10150.00 50 ch300hx #14 
170 300.00 81.75 9135.00 11165.00 10150.00 50 ch300hx #15 
171 300.00 3.03 137.00 167.00 152.00 24 ch300m #1 
172 300.00 10.22 137.00 167.00 152.00 24 ch300m #2 
173 300.00 24.23 137.00 167.00 152.00 24 ch300m #3 
174 300.00 47.31 137.00 167.00 152.00 24 ch300m #4 
175 300.00 81.75 137.00 167.00 152.00 24 ch300m #5 
176 300.00 3.03 280.00 340.00 310.00 24 ch300m #6 
177 300.00 10.22 280.00 340.00 310.00 24 ch300m #7 
178 300.00 24.23 280.00 340.00 310.00 24 ch300m #8 
179 300.00 47.31 280.00 340.00 310.00 24 ch300m #9 
180 300.00 81.75 280.00 340.00 310.00 24 ch300m #10 
181 300.00 3.03 572.00 699.00 635.50 24 ch300m #11 
182 300.00 10.22 572.00 699.00 635.50 24 ch300m #12 
183 300.00 24.23 572.00 699.00 635.50 24 ch300m #13 
184 300.00 47.31 572.00 699.00 635.50 24 ch300m #14 
185 300.00 81.75 572.00 699.00 635.50 24 ch300m #15 
186 300.00 3.03 1143.00 1397.00 1270.00 24 ch300m #16 
187 300.00 10.22 1143.00 1397.00 1270.00 24 ch300m #17 
188 300.00 24.23 1143.00 1397.00 1270.00 24 ch300m #18 
189 300.00 47.31 1143.00 1397.00 1270.00 24 ch300m #19 
190 300.00 81.75 1143.00 1397.00 1270.00 24 ch300m #20 
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Data set: CH 89-191 Fomblin Z- 25 Base Fl uid    continued 

Temp 
F 

Load 
Ibf 

Rpm1 Rpm2 RollRpm Points Dataset/Test # 

191 80.00 3.03 2295.00 2805.00 2550.00 50 ch80h #1 
192 80.00 10.22 2295.00 2805.00 2550.00 50 ch80h #2 
193 80.00 24.23 2295.00 2805.00 2550.00 50 ch80h #3 
194 80.00 47.31 2295.00 2805.00 2550.00 50 ch80h #4 
195 80.00 81.75 2295.00 2805.00 2550.00 50 ch80h #5 
196 80.00 3.03 4590.00 5610.00 5100.00 50 ch80h #6 
197 80.00 10.22 4590.00 5610.00 5100.00 50 ch80h #7 
198 80.00 24.23 4590.00 5610.00 5100.00 50 ch80h #8 
199 80.00 47.31 4590.00 5610.00 5100.00 50 ch80h #9 
200 80.00 81.75 4590.00 5610.00 5100.00 50 ch80h #10 
201 80.00 3.03 9135.00 11165.00 10150.00 50 ch80h #11 
202 80.00 10.22 9135.00 11165.00 10150.00 50 ch80h #12 
203 80.00 24.23 9135.00 11165.00 10150.00 50 ch80h #13 
204 80.00 47.31 9135.00 11165.00 10150.00 50 ch80h #14 
205 80.00 81.75 9135.00 11165.00 10150.00 50 ch80h #15 
206 80.00 3.03 137.00 167.00 152.00 24 ch80m #1 
207 80.00 10.22 137.00 167.00 152.00 24 ch80m #2 
208 80.00 24.23 137.00 167.00 152.00 24 ch80m #3 
209 80.00 47.31 137.00 167.00 152.00 24 ch80m #4 
210 80.00 81.75 137.00 167.00 152.00 24 ch80m #5 
211 80.00 3.03 280.00 340.00 310.00 24 ch80m #6 
212 80.00 10.22 280.00 340.00 310.00 24 ch80m #7 
213 80.00 24.23 280.00 340.00 310.00 24 ch80m #8 
214 80.00 47.31 280.00 340.00 310.00 24 ch80m #9 
215 80.00 81.75 280.00 340.00 310.00 24 ch80m #10 
216 80.00 3.03 572.00 699.00 635.50 24 ch80m #11 
217 80.00 10.22 572.00 699.00 635.50 24 ch80m #12 
218 80.00 24.23 572.00 699.00 635.50 24 ch80m #13 
219 80.00 47.31 572.00 699.00 635.50 24 ch80m #14 
220 80.00 81.75 572.00 699.00 635.50 24 ch80m #15 
221 80.00 3.03 1143.00 1397.00 1270.00 24 ch80m #16 
222 80.00 10.22 1143.00 1397.00 1270.00 24 ch80m #17 
223 80.00 24.23 1143.00 1397.00 1270.00 24 ch80m #18 
224 80.00 47.31 1143.00 1397.00 1270.00 24 ch80m #19 
225 80.00 81.75 1143.00 1397.00 1270.00 24 ch80m #20 
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Summary of Select Data Files 

Filename Temp RollRpm DataCurve # 
ch1.dat 80.00 1270.00 222 223 224 225 
ch2.dat 80.00 2550.00 192 193 194 195 
ch3.dat 80.00 5100.00 197 198 199 200 
ch4.dat 80.00 10150.00 202 203 204 205 
ch5.dat 100.00 1270.00 32 33 34 35 
ch6.dat 100.00 2550.00 2 3 4  5 
ch7.dat 100.00 5100.00 7 8 9 10 
ch8.dat 100.00 10150.00 12 13 14 15 
ch9.dat 150.00 1270.00 67 68 69 70 

ch10.dat 150.00 2550.00 37 38 39 40 
ch11.dat 150.00 5100.00 42 43 44 45 
ch12.dat 150.00 10150.00 47 48 49 50 
ch13.dat 200.00 1270.00 102 103 104 105 
ch14.dat 200.00 2550.00 72 73 74 75 
ch15.dat 200.00 5100.00 77 78 79 80 
ch16.dat 200.00 10150.00 82 83 84 85 
ch17.dat 250.00 1270.00 137 138 139 140 
ch18.dat 250.00 2550.00 107 108 109 110 
ch19.dat 250.00 5100.00 112 113 114 115 
ch20.dat 250.00 10150.00 117 118 119 120 
ch21.dat 300.00 1270.00 187 188 189 190 
ch22.dat 300.00 2550.00 157 158 159 160 
ch23.dat 300.00 5100.00 162 163 164 165 
ch24.dat 300.00 10150.00 167 168 169 170 

7-5 



o 

II 

_U: 

\~1 

IIII 

O Q 

d 

o 

o 

CO 

- 
6 

MM 
*** 
MM f\ 1 1 \m\ II 1 h 

6 

o 

-=1& 

« I 
01 

I 

7-6 



7-7 



0) 

T3 
0 

to 

c 

0 
CL 

o 

11 11- n 

X' 

i i i i i i I)I i i I i i i 

^s 

Hum 
t 

•Ö A 
D 

3=> 

5> •■ 
cow 

o 

- 
O 

= o 

M 

1 o 

ID 

6 

llll llll 11^1 ITKXI 1 II h 

d 

"a   o 

0 

IB 
Q. 

"X 
^e. 

W*i 11- 

»! 

  

1     E 

|    = 

INI llll llll \\\( 
>     — 
IMF 



a% 
a 

= 

X 

< = 
z 
* £ E 
0 

Ui i 
5 INI infill Mil MM II F 

ID 8 3 ? 
■M 

E 

\ E 

j. 
E 

"■— T ~ 

INI iini INI MM IMF 

ON 

51 
i 

7-9 



- 

7i /   = 

E 1 
lll/l MM MM Mil MM III? 

D f o 
T 

HI 

7 1 1 

- 
/    = 

E 

E 

INI INI 1111 MM IMF 
7 

7-10 



— 

X /E 
0 

w / 1 
K INI ll+f TTu MM IMF 

w 

Ho 

© .. 
tflW 

10 
N 
I 

N 

o 
I 

o 

-ft I H 

-=i8 

Tifl    -- 
■n 

So ö 
i-cH i 

fefl m 
-*J 

u .. c 
mW 0 
«ja Q. 

Wh H- 
0 

in 
N 

1 

* 

Nm 

-x 7*7^ KM 11 h 

X 

) — 

c^ 

z 
• 

4i — 
J = 

0 

UJ 

T 
E o 

= 1111 Mil IMI IMI IMF 
1 

o 

7-11 



7-12 



© 

* 

3D 

WM 

Wh 

N 

I 
10 

"D    o 

-a 
o 
2 

o 
11 Sh 
0 

tt I I I I :^T I I^H ULL 1Ü3 
* 

OS 
w 
ft 

21 

o 

d 

N 

O 

to 

6 

s 
- d 

11 1 1 11II ifi* 1 1 M 1 1 1 h o 

Mil 11II11 

N o 
x 

O 

7-13 



ttl I h m 
~=\% 

I lIlllF 

E^ 

o o 
t       T 

21 

&.■§ 

[flW 

"O o 
0) - 

,_     x 

m&< *- 

N 
I » 

o 

= 

N 

O 

(0 

O 

O 

«0 

' 6 

MM MM iff 1- °f 1 Ifc fl 1 1 h 

ci 

O 

i 

u^ 

SI 

hü 
u ■■ 

m 
N 

I « 

"a   o 

o 
Q. 

»-   1- 

H 

0 

E 
O 

CO 

= 6 

MM m\ M-H> ■INI lllh 

0 

0 

7-14 



» 
m 
*> 10 

1 
n 

■D o 
HI 

2* "- 
-S n (- 
3* 0 fh 
i-H<-< > — 
h-g m 

u 
u 
u 

a>.. c « 
W)M 0 o 

Ä1^ a s 
Bfc. 4- t- 

o 
Ü K 

w o 
i_L frflfrl 

^ 

v n 

X!H  *• 

m.. 
MM 

Mt 

M 

0 

* 

o 

(0 

o 

- 
d 

a] 

= a 

1111 1111 iXi fVi V  1   1   1 1   1   1   h 

o 

r 1 (Al 7t 1   1   1 n 

V a 
5 

18 11 g 
0 5 11 

If 
#= 

■a   o 

0 

0 

1^1 1 I I I »Hfl I I 

o 

__ 

£ 

f E 

MM MM MM Y II IMF 

N o 

T 

-=fi 

11111 m 

CM o 

"i" r^ 

7-15 



o <, »             
X ~ 

z 
E 

o 
Id | 

h- III! mi mi MM IMF 

i. o 

■D 
CD 

XJ 
O 
2 

o>   u. 

0 
CL 

■# 

X- 
% 

r~^= 

Jfc 

If 

^ 

ifc 

Ö* 
^ 

a£ 
# X^WX 

# 

I" 

a - 
X 

E 
y-1 
Z 1 

E 
s 
a: 
O IIII mil TMT MM II IF 

o 
2 

0 

* 11 XXI I I I I 

O  Q 

Urt 

\Xrr^ XWX I I I I- 

X 
«-X- 

)     = 
z 
* 

■*T^ 
E 

a 
Ul \ 

E 

y~ MM II II INI II II IIIF 
l T T 

CD 

T 
0 
IN 

1 

o« 

7-16 



7-17 



o 
*o 
ft 

I 
n 

"D n 
ni 

X 

2* "- 
TJ« n t- 
2«! 0 
!-!•-> > 

a 
u 
11 

XJ !■ 
$  ,. C 8 
tow 0 <J 

ttf^ CL o 
Be t- 

0 
t- 

O tt 1- 

D 

(0 

O 

- 
O 

»,, = 
6 

1111 1111 i m *i i 1 1 1 h 

O 

o 

1J 

«•■  .E 

rti-I    0. 

fflfc    4- 
0 

£   * 
I 

XI 

o - 
X 

/ = 
z 
* - 
0 

ui 

Mill ll/l MM MM IMF 

O Q 

T n! 

HO -       -        -     -       -       -      1 

ÖS 

o I 

-5 
aä 

i 

o 

  

X 5 E 
z 
• *== L E 
o 

UJ 
^ 
^ 

i MM INI W4+5 II II IMF 

M □ 

7-18 



m 
Iß 

-a   a 

o 
5 

o 
Q. 

I   I    I   I 11 \m 11 

V £3 

4S 

IIIIIHII 

10 

«•• i 

Wo- 

W 
I 

N 

■a 
o 

a 
4J    u_ 
c 

Ö 0 1 s 
«t- 

o 

* 

S      3      s 
T        T T 

— N 

— o 

o 

~ 

X < 
i   = 

z 
• J ̂

 0 

UJ J 
\ IIIL Mil nn IMF 

UJ 
O Q 

I 
- o 
f 

w 

O 

- 

= 

= 

^2 if« 

- 

1111 1II1 

7^ 

MM ^ \M    - 1 H 1 ^Bfh 
<fy 

lot 

7-19 



T3 

-a 
o 

«-    2 o 

.5   8 

0 s 
ft p ±1 fel: 

*§ 

— 

/= 
J   E 

E 

ll'll MM MM Ml 1 IMF 

N 

2S 

a>.. 

OS"' 

o 
w 

I 

- 
d 

IN 

i 

__ o 

ID 

- 

1111 MM 1 1 1 1 Mil' i rah 

o 

o 

-=t% 

iiifls 

N o 

D Q 

3«   o 

0) .. 
raw 

Mb      4- 
o 

<0 

3 
d 

= 
6 

E 
d 

3 

1111 1111 mi w-jfi 1 1 1 h 

o 

o 

"a   o 

21 
**- 
TI r- 

flw Ö 
rt^ i 

fefi 01 
t> 
h 

-*J li. 
c 

0 8 
«drf a. 5 
Wh ^ H 

o (> 
m * 1- ^M i \m i i 

fen 

lllillllllll 

TZIS 

LMJ3 

O a 

3^ 

X 
: o 

IS 

7-20 



o 

<0 

o 

o 

ao 

- a 

1111 1111 11 \r I¥I i>^ i 11- 

o 

j_ua 

21 

a... 
[fiW 
as*3 

Bh 
ID 
N 
I 

■fl* 

13  5 
la o 
01   u_ 

x- X K 

*■ 

9? 

£ i 
# 

B 

^ 
Ä £ £ 

% 
# 

E 

fe 

2 

^ JJz 
?° 

~ 
^ 

\ 
E 

.-> = 

!^ 
~ 

/fill mi MM III 1 IMF 
m to o 

3« 

u ■■ 

m 
N 

d* 

o 

II 

0 

* 

— O 

o — O 

1- z 
ij 

0 

— O 

— (0 

k. 

B 
z 

— o 

— * 
- 

£   1 1  1  1 1  1 1  1 II II ftfi» 
— o 

ON 
N o 

7-21 



Iß 

r-l'H 

- d 

= 
O 

HD 

6 

■4" 

1111 11 IT *ft 1i* -+*i i 1 1 1 h o 

iiiliiiiliiiiliims 

"O    o 

o 

Mi 

X J\ c^ 

• 
o 

111 / 
~ 

o 

h- MM 1/1 II MM IIII IMF 
1 
a 

n ? a 
m 

o o 
IV 

a 
CO 

1 

7-22 



7-23 



fe-S 

0 

II 

O 

"a   0 
0   - 
        X 

»4- 

- 
O 

00 

-:» 0.    z 

= 

1 1 1 1* 1 1 1 1 1*1 I MM I I I h 

0 

0 
,9 

n 

s\ 
« 

z 
* x  ' >    - 
0 

UJ 

T 
0 

H lll\ MM mi INI Mil II If 
1 

5 O C 0 
VI 

1 

c 
1 

0 
1 

0 
to 

1 

1 

1 o 

'«; 
UJ 

1/) 

7-24 



■ff 

& Üifc 

— M 

— d 

M_ 
■% 

~ 

l== 
z 

o 

Id ? 
.—^ 

E 

1- mi nil mi MM IMF 
0 i T T 7 ? 

UJ 

o > = 
X ^ - 
z 
* 1 
o 

u 
< 

7 = 

I Mil INI INI mi IMF 
o           a 
o)           a 

o G a ? 

ON 

— 
1 
s E 

* j. ^>i 
0          ^ 

UJ                 ^ 

T 

* MM hii MM MM IMF 
8    3  n   IM    r-  o 

a  ra    »    a  -t 

_LL LLL 

O Q 

T -J 

7-25 



I I I- 

"□ 
0 
2 

« 

— 

  (, E 
-< 
f    E 

^ 
i  1 

E 

IIII MM (MM MM IMF 
T 

& I11- 

o 
~ 

X 

-«=: r E 
z 

-5i — 

^ E 

E 

^ Miff MM INI MM Mil MIT 
GC 
O 

CN c o 
IN IN 

01 
in 

o a 

o 

J_L m ii 

0 

18 

11 

° -I 

3S 

-=18 — 

\= 

i 
1 

\ 
T 

MM MM UM INI IMF 

Kl I I h 8 
-zqS 

I Ml ma 

°S 
o o 

7-26 



IF 

N       N       r- 

-3- 

ft 

-=fi - 

/ = 

( = 

III! ll/l MM Mil IMF 

10 
CO 
% 

■rto 
So 

[flW 

CM 

I 

O a I 
«- I- o o 

6 

fa 

6 

N 

o 

10 

o 

11 1 1 1 1 1 1* 'MM* £1 1 1 1 NIK 

d 

1 3 C O o 6 

\ 
V            — 

X ^i 
N 

T 
- 

\ 
E 

II II MM MM MM IMF 
0 
o 

o 0 
1 

9 
i .? 

*- o 

= H 
73 

7-27 



TO    o 
m   - 

30 0 
H» > 
[V. J3 
« t> Ul 

+-1 

a>.. c 
CflW n 
flSJ a. 
Ufa »_ 

0 

0 » 

6 

CO 

0 

IN 

- O 

10 

6 

1  1  1  1 
O 

1  II  1 
O 

1  1  1  1 
O 

7XVV/ 

itt 1 **l 1 h 

6 

0 

N 

= 

I 1 
J. E 
X ~ 

f\ II MM MM MM IMF 

=18 

ON 

i°^ 

7-28 



3© 0 
~N i 

hfl m -»-• 
a> ■- c 
r/iN n 

d 

Wfc q_ 

o 

* 

6 

<□ 

6 

N 

= 
o 

«0 

- 6 

— 1- a 
4 - 6 

1111 1 1 II 1    1    1    1 1 1  1^ ̂ 1^1 K 
(0 N DD •* 6 

toa. _Lt 

*s 

* 

= 

—I 

z 
• 4. _J e r T 

5 
3     I 

2 llll MM llll llll IMF 

o a 

7-29 



0) 
ft 

ZJ n t- 
So 0 
H» i: 

^ 01 li !• 
g> .. c X 
»w n y 

(61-' a S 
Btt. 4- h- 

(1 Ü 

iß ft 1- 
N Mm\ i- 

O 
o 

O -1 

n 

— 
- 

= 

/- 
E 

llll Ml MM mi m
i 

a a 

"D o 
(1) — * 

2* n t- 

3© 0 
^HN -k 
IV,J3 01 ll 

-t-* u. 
q> .. c « 
caw n o 

,s~ ü z o 
Wh ^_ H 

0 < o * at 
N 

¥l   M4; 
■^ 

- 

\i 
4 ] 1 r T 

U MM Mil llll mi II F 

O Q 

T 

W I ME 

— CO 

— o 

— °o 
-on 
— 1/1 

3g 

= 
— 
r 

z /   — 
J, x    — 

5. T 
LxJ 

1   ^ — 
I   1- II 1 MM MM llll IMF 

o q 

7-30 



7-31 



DJ 

II 
n 

tJ    c 

« .. 
B» 

o 

°      ft w 

o 
o 

.-   $ 
0 

- 
o 

(0 

, o 

N 

O 

s 
F        =: d 

+ 
- o 

MM 1 1 1 1 ■»xH   l   1 =ffl l J_LLL~ o 

raw 

Ms, 

M * 

■3* 

11 i ifi%<hk 

m 

Ä 

n 

- 

\= 
z 
* JL J= 

r T 
= 

ii ir MM INI MM IMF 

N o 

^ 

5 8 

7-32 



w 
rH 

TH 

* 
II 

■+ 
■n r> 
41 

'S-« 
**- 
■o 
0 £ 

H« i 

hfl HI ll 
-M L 

0) .. 
in« 

c 

0 
8 

C0 —* Q. S 
Wit. 

0 
t- 

10 * £ 

fc* 

N  N  N  «    i- 

- 

/i 
z 
# ■ >= 
0 

Ul /   i 
Ü MM 11+4- 4444-+H1 IMF 
T       T °P T T 

■+ 

T 

  

)E 
z ^J = 
o 

LÜ 

~ 

1- MM MM im MM IMF 
O Q o 0 

7 
a 
(X 

I 
8 
i 

o Q 

z" - 
N 
O 

Ul E 

1- MM MM MM MM MlP 
c * « 0] 

n 
to 
n ? 

o — 
N   _J 
I    W 

7-33 



* 
*H 
T4 

* 
ii 

M 
D O 
in 

X 

2* 4- 

T2« n 1- 
3«! 0 
Htt i 

" 0 01 u 
ll 

0 .. c « 
»B n u 

Ä« a s 
fflb 4- h- 

1) O 

Ö ft 1- JÄ 

- 

1 
4. . —- Ji 
T 

,1„ mi INI MM IMF 
T o 

T T 7 
10 

f 

"O 
o 
2 

o 
a 

*  £ 

^ w 

O 

* & 

- 
O 

00 

*?]") i 

6 

1111 MM 1111 

/ ^v 

fcf-Kh 1 I1T O 

P^w 

_ 

< >    = 
z 

X-= 
E 

o T ~ 

2 mi MM MM MM IMF 

o 

0 

11II111 _HtL 
■o I 

-ziS 

7-34 



0 

0 

*   F 

- 
o 

<0 

= 
o 

Q 

03 

6 

S 

1111 MM iffil ■ «Hfl 1 1 1 1 h 

o 

o 

jm 

S 
9 Q 

4f 

8  H 

<l 
_| ->. 

c .■—— t - 

V = 

INI INI INI MM IMF 

ON 

u 
o ü 
N - 

I (0 

7 

J2SE1 _Lfc 

o 

893 S !?  % 8 
OJ rt rt 

-^8 - 

u 
z 

j_ ■ Ji 
a 

uj 
F T 

= 

i- INI INI Nil II II IMF 
2 o o 

T 
0 
N 

1 
8 

i 

CM o 

O 

-J 

° S 
o Ü 

J 
I/) 

UM 

7-35 



% 

fr,' 

— 

/E 
) E 

E 

IIII MM llll< 
; 
MM IMF 

% 

( 
!> - 

E 

E 

r" 
~ 

INI MM INI MM MM MIT 

i- o 

IU 

0) •■ 
raw 

Mb 

10 
M 

I 

0 

* 

- 
o 

<0 

= 
o 

= d 

s 
' A\/A/ d 

1II1 MM 11II   l7<l& -Hfl h 

a 

o 
o 
N 

10 a » <% 

_ 

/I 
z 
« / = 
0 

111 E 

H INI II l/ Mil II II IMF 
C 2 c o 

T 
0 
V ? 

7-36 



10 
w 

o 
I 

■Öd   "- 
n i- 

jjto 0 
HN i 

^ W ii 
-f-< L. 

n 8 
aj"^ n 8 
»bi „_ 1- 

0 O 

in 
N * a: 

t- 

N 
6 

- 
o 

, O 

to 

' 
= 

6 

lll i i i i i i i i fl 1 1 h 

o 

o 

0m 

0) .. 

aw 

N 
I 

CM 

II 

0 
5 

>•-    I- 

n 

-^,8 

LB 

7-37 



© 
TO 

I1 
HM 

o 

II 

W 

I    I    I    I ±5 

« 
■H 

* 

« 

— 

/ = 

_-* 
^ 

/    - 

/" 
-"T E 

MM /MM MM MM IMF 

a a 

I'd 

UM 

7-38 



IF 
* r- 

o •"'•. = 
X 

\ E 
z 
* 

I E 
0 r 
= 1111 III! KM mi IMF 

UJ 
o o 

o  o 
10   ■* 
N T 

o I 

caw 

■D    O 

XI 
0 
2 

6 

- to 

o 

- N 

- O 

- K 

- C> 

- s 
- O 

11 1 1 II 1 1 1  1  1  1 1 1 II o 
(0 IN OQ * 2 X 

= 

E 

E 

E 

ll/l MM INI INI lllf 
M      01      I 

UM 

7-39 



to 

n 
<u r 

l* 
4- 

n £ Jjlo a 
ri« i 

hi K u. 
u 

a,.. C « 
HI« (-1 

<J 

*ri a z 
ffln. 4~ 

0 
\- 

o ft h- mm n 

u o 
ID * 

2* n r~ 
3K> 0 
^N > 
™ 0 en u 

-t-1 !■ 

a>.. c o 
CAM n u 

«H d g 
Wh ^_ \~ 

n o 
o * 2 

■^8 _ 

A 
* 

'    __ 

o 

Id / E 

H II 11^ mi mi MM IMF 

u o a 
j 
in 

o 

Wl¥l h 

/ 
/    _ 

+1 
™ 

/ 

MM MM ll/l MM IMF 

"a 

o 
5 

ON 

o 

* 

— o 

- 
a 

= 
d 

(0 

6 

1111 
w        V 

i ^Gf i 1 1 1 h 

o 

11 11 *i i n o 

■=& 

o 

II 

"O   o 
o   - 

Ö 

*■ s 

o 

(0 

d 

<n 

o 

CD 

- d 

"xx — s 
^e* ̂

x 
- a 

1111 i i i i nrt ^i i» Mllh o 

— 
o i c^ 

4i j r~T ~ 
o 

MM MM (in MM IMF 
1 

o 

i 

7-40 



MM 

3f -X 

 -   V   Q 

n 

E 
. 

* X 
>   = 

O 

Id ? 
2 INI MM MM mi IMF 

-3 
do 

fa-S 

o 
II 

I I 
u 

4-»     U. 

o 

- O 

= (C 

- o 

"^jS _ ol 

- d 

— 03 
O 

- Ö 

■«* 

- o 

MM 1  1  1  1 MM Tl¥^ X 1 K 1 v 
EC a « + <& 

* a <o a a a 
ö ö o> S r- r- n   ft   M  ■*   +   + 

- 

i 
i  = 

r 
* E 
0 

H MM MM MM mi mi II ff 
1 °f T T 

0 ■+ 

f 

d 

(0 

•* 
o o 

X / « 
t- / 
u j*tki/ 
(>   on 
u 
L. <\ 
8 — 

s ■* 

i- » (! W w , 
> MM ii 11 II II nTV <"TM   IV1 (- r/i 1X1 N 

o 

/ 
/      ~ 

M 

2 

J y 
UJ T 

^f 
o 

1- INI „r; MM II II IMF 
1 
o 

c 
T 7 

10 

T T 
Q 
CN 

1 
1 

7-41 



o -"- > 
— 

X ~ 

Z 

«■ 
E 

Ü 

UJ E 

H MM MM Mil MM MM MIT 
«1 
IN 

f 1 

to 
n 

1 

? 
i 

■■ a •* 
1 1 

*: m - 

M 

O 

o 

= 
o 

O 

_ O 

DO 

ö ° 

«- i- 
0 $ 

d 

* 

1   1;   II llfl lt¥l 1   &*l 1 1 1 h 

6 

o 

«>   o 
N    83 

- 
i E 

x | 
"T 

E 

Mil Mil MM MM III! INT 

N o 

Li 

-a   o 

H!) 

0) .. 

m 
N 

o 

o 

<D 

- d 

« 
- o 

— «0 

vX,,   0 io< - d 
3T/ *r 

d 

1111 1 1 1 1 1 11 1 i irS STW^JT o 
o 9 o ■'-1-J^ I1 ^XJ 

o 3 
X 

-*I 
? - 

Z 

• ? 
o 

UJ 

E 

? mi mi MM INI Mil II IE 
en          oi CO 

n a 
•4 

CO 

* o 

Un 

7-42 



E 

I E 

» E 
o 

UJ E 

1- 11)11 INI INI III 1 IMF 
O O Q 
T f 7 

o> 

■D    O 
m  •- 

1*   "- 

01W      O 
ctfJ   a 

o 

O 
2 

d 

to 

d 

o 

ID 

d 

11II 1 1 1 1 II II mjkh 

d 

o 

- 

f = 
z 
* - 
o 

tu E 

1- II Iff mi MM mi IMF 
1 T 

to 

T 
a 
d 

1 1 

7-43 



10 

2* *- 
-8 T) So 0 
-HCO i 

i/i 

g> .. C 

ifiW 0 
CL 

Wta ■+- 
Ü 

o tt 

- 

o 
X - 
t- z 

o 
- 

.u. 

g 
t- 

n 
1- 

= 

MM ypp*p 
A 1 1 F 

o (0 N 10 
iM^j y\          J v *         * 

■B o 

D 
f\ 

TJ o 
ID — A 

^ *- 
•^o Tl i- 

S© 0 ^» i 

fc.-g tn li 
+-1 u„ 

G>.. c w 
aiw n (J 

aSJ CL s 
Wfa s_ 

n <l 

O * 
< 
ft 

Nco 

ÜB 

O -1 

— 

i xE 

= 

INI MM MM MM IMF 

o 

so 

d 

— IN 

- o 

- ID 

— d — 
s 
o 

1 1 1 1 1 1 1 1 \\Wfc -*&te±Ak LUJJ h o 
wvv'v'rvH <?• 

*- 

„ X 

*3 «4- 

sS 0 Ü 
HO > 
hü <ii ll 

h 

1).. c K 
mw 0 

L> 

Mt, 
n 

1- t- 
0 U 

ID * I I I I 

PLLL 1111 111 I 

"O   o 

13- 

3d 

-o o 

M3s 
o I 

7-46 



/I 
A 

5 

z 
• / 

^—T E 
o 

o 

w 
~ 1 

o 

h- Mil MM MM MM IMF 
I 

o 
c 

i 
0 
T 7 

c 
1 

01 
1 

1 

i a 

7-45 



I Wf I 11- 

^ a 

CM 

I 

O 

O a 

If 
* 
fej X 

x- 

:it 

iL 

-X 

= 

E 

| 

V E 

INI" 1rn= Hill III 1 II IF 
CM 

CG 
CM 9 

■=fi — 

x    m 

X 
/     E 

T 

SIM MM mi mi IMF 

"O    o 

"0 
Ö 
2 

o 
0. 

7-46 



7-47 



7-48 



II 

- 

Ji 
2 
* + ^ i     = 
o 

Id 

T 
E 

H INI nu INI Ml 1 IMF 
O 5 0 0 

T ? 

Id 
O O 

0 
3 

o 

* 

d 

— <o 

d 

- CH 

- O 
— 

to 

6 

-t 

1 1 11 1 1 1 1 I I M rir¥ MM      1       l~\ 

d 

o 

i        ? a o <* Si 

7-49 



10 

So    o 

<)>.. 
01« 

■vj1-1 

N 

o 

— SJ 

o 

- 
o 

z. 
hi 

O 

o 

(0 

U. 
Ld 
0 
O 

Z 

6 

i- 1  1  1  1 1  1  1  1 1  1  II 1 1  1 P M%h 

o 

o 

IS1 

— 

/ 
'   = 

* +- y E 
o 

1Ü 

-^T 
E 

i- IMP III! MM MI i m
i 

°l 

a I 

o - 
K nzp 
z 

4 u-^ ~ o 

UJ /* 

T
O

R
C

H
 

MM INI ill 1 II IF 
o           a 
0)            a 

o a c o 

N o 

o a 

oi   a  M   T-   .-  <o 

— 

z 
ft y = 
Ü 

111 / E 

J- Mil INI mi II ii IMF 
<3 a a 

T 

UJ 
O a 

  

<: 
y = 

z 
• J.  ■ 
0 

UJ 

^-* T ~ 

3 MM 11II llll llll llll IMF 

<N o 

i" ,^ 

■+ I 

7-50 



« e> 

Ud    •" 
V 
Q 

»■• .E 
en W o 
as-" Q- 
PQh *- 

o 
ß * N 

I 

- 

)f -x- 
V ^ 

  x^ 

-^ kJ — 

MM 
IT u 1111 

a 
Illh 

in 

° Q 

7-51 



I 

■Öa   *■ 

cow 

Ed« 

10 
N 

N£ 
d* 
<3 

0 

0 

o 

o 

d 

N 

^ o 

» 
d 

- s 

1111 

'7<C 

1   1   1   1 #h ia M 1 1 h 

ci 

a w *- o IT <J £ 

- 

/- 

x ■ T — 

/in llll llll llll IMF 

8 

N o 

T 5 

8       51 
i        i 

I—3s 

. \r^ 
I   =- 

> 
r 

— a 

llll Ikff llll mi 
—  1 

IMF? 

7-52 



o 

o 

■öd   - 

2° 

«2 
Bh    *- 

)0% 8 ~ft I W4f J_t 

™ 

J^ 

E 

l/ll MM MM INI IMF 

ÜB 

?o 0 
z 

-,« i 

fe^ in h 
+-■ ii 

a>.. c w o 
mH n u 

tf"4 Q. ? 

O 

CO 

- d 

= M 

- o 

■ — 
DO 

_ O 

' - ■t- 

- o 

11 1 1 11II 1111 iTffi ̂ Mh o 

Ä 

■"a 

FH<0 

fe-S 

-o    o 

E 

E 
Z 
* E 
o 

tu E 

g 
l— ink' mi MM MM MM HIT 

1 
■0 

i 
CM <0 0 

N DJ 
i 0 

IMIIII 

o 

:4 

T° 

— *- a 

U<D 

7-53 



0> 

So 

o 

S 

■D 
0) 

CD ..     ^ 

0!«     0 

o 

83 

r 

\ 
O 

N 

- 
8 

— 

1111 MM" ft 11* Hill Illh 

o 

8 

tow 

o 
N 

I 

o 

o 

© 

'— IN 

. 

- O 

— 
~z SA/ 

MM MM' 1*1 1 1 Ml 1 Illh o 

__. 

\ i 
z 

j. M 
bJ \ 

T - 

t- INI MM mi MM IMF 

hfl 
j) .. 

- o 

= 
6 

O 

CO 

- d 

MM m i IWI 1 II 1 Illh 

d 

UtD 

ID    O     10     O   O 
r»   M    —    r-   si M    »    n 

= 

\ 5 

T 

S,    = 

= 

INI \lll INI INI IMF 

M o 

° 
o o 

Uo 

7-5/4 



_ 10 

V o 
z 
• 4. V E 

:   \ 
T 

— o 

hm INI INI INI 
- 1 

IMF? 
o I 

E 

\ 

\A ^r T - 

INI MM \V\\ MM IMF 

N □ 

Uf 

8  8f        f 

o 

— (0 

- 6 

« 
o 

X 

6 

^ 
- d 

11II 1111 11 ffi w-tfl 1 1 1 h o 

ÜCD 

- 

\ E 
z 
• j. 

^ 
o 

U] s. T 

? mi IMP Mil MM IMF 

LJ 

_1 
Vl 

y«o 

7-55 



ÜB 

J£z 
X 

11 

iZ7V7V 3* p^ 
3fc 

11 

1 
x-x ** 

^ 
X 
* 

= 

* 

■ ■ s ^  = 
* F 

INI MM mi MM IMF 

~ 

5 

 j > r 

MM MM -fTiT MM 11 IF 

ÜCD 

7-56 



00 
© 

■0 

si 
El 
g> .. 
«a 

Mb 

JSI 

■o   o 

£ ifc it 
5f X- 

X- * Ä 

^ 
S X 

it 

I I I 

I # 
X *r 

X I? X 

g X 
-X-X 

lit 
^ 

7XV 

Ä 
X 
M LL 

ra o 
S    N 

* 

£" 
ID 
W 

I * 

O 

- <□ 

- o 

= N 

_ O 

- go o 
6 

- o 

11II 1111 T?(ix< 1111 111 h o 

Oco 

7-57 



ÜB 

0> 
o 

o 
H 

\X}        "- 

XI 
0 

rv,.C 

Q  .. 

CflW 
05 J 

w 
I 

N 

o 

— 

= 

- 

1111 MM 111 r "11** II 1 h 

Um 

de 
- 

/ 
E 

/ 
E 

f ~ 

MM INI II |/| INI INI II If 

Uffl 

7-58 



■o   o 

o 

<»  I 

PQ&. 
o 

o   S 
111 FT i ffi 11 M* 4g 

77 

{== 
j. Jl 
T - 

nil mi INI MM IMF 

_KJS 

"a 
4) 

— OD 
   O 

- ft -! 

">3 

01     u. 
-t-»   li_ 

I» 
Q. 

^ tg 

" 

a l l l l 1 l l l 111 l I I l I I I 

J).. 

o 

w 
I 

No 
a; 

I I H II fl M l I I 

o 

in 

»    o   Q    u)    o   o 
m    BO   N    o)    rt 

- 

/ = 
2 
* _L 

- 
O T 

E 

1- Mil INI INI II II IMF 
S ? a 

i 
8 
i 

o 

M O 

O O 

T a! 

(JOO 

7-59 



ft 

HO 

O 
w 
I 

CO 

0* 

N 
o 

a 

o - o 

N 

Z 
UJ 

o 

d 

8 o 

i 

I 
■%(■. 

= 
d 

MM lllf 1 if 1 i \m Mlh 

o 

o 

\*}    *- 

iv, A 

a> ■- 
caw 

ID 
N 

I 
NM 

o 
2 

o   " 
11 g 

o 
w 
it 

0) .. 

0 

■o 
O 
2 

o 

- 
(0 

E 
- 

0) 

_ 

1111 7m 1 4*3 1 MM Mlh 

o 

o 

— 

j 
X J 

"""" 
'T 

- 

IIII INI ,1111 Mil IMF 
Q I 

— o 

— o 

*M 

— d 

— N 
fff^ 

— d 

— (0 

— d 

1111 MM 

A". 

1 1 1 1 
-V- 

11 ft 

— d 

^K 

_ 

)  | 
/   E 

~ 

INI „,/ INI llll IMF 

ÜCD 

7-60 



V w 
w 
* CM 

I 
n 

XJ n 
til 

ff H- 

u 0 Z 

^CD i 

h* in [i 
4-" ti 

a>.. c U 
O 

»w 0 
u 

*d CL z o 
Wit, 4- r- 

n u 

o * I- N 

As 
a" 

U<D 

fTl^ L3M_ -Lb I 

TZIS 

M □ 

1 O 

- o O 

<J(D 

7-61 



1(5 
N 
N 

,-(10 

&«■§ 

caw 

£" 

XI 
a) 

Xi 
O 

w   u. 

6 

= o 

^ O 

■3 

= 
6 

1II1 nw 11« 1111 1 II h o 

£ 

- 

\ 

<^ 

J, * i 
T - 

INI JIM MM MM IMF 

ON 

'S 

L>tD 

7-62 



fe 

* oooo 
< I I I I 
I-L1LJUJÜJ 

oooo 

U IDCDCQ 

a cnocn 
» OOOO 
<l I I I 
ll. Ill 111 Llll] 
_IOOOO 
<OQOO 

IOIOIOIO 

IQKIWKI 

M ,-.-.-- 
t OODÜ 

fll       => + + + + 
^   2L1UJULJ 

m„   XKXOÜ3U) 
(0(O(OtD 

COg 
o 

zzzz 
fl»0'<t 
■+O.-10 

»-Oin 

<<<< 
(La. d.O. 
2222 

CD n to at 

H 

- *> 

1   D <t 
U    £ 

a 4 
0      Jl (O 

In 
}    //I D 4 

< 
— 

< fit + 
U '. 

< □ 4 

4 - 
w 

•1 H — 
O ] ml D 0 I 

0   / w ] < - o 

> / < <1 - "I 

0 A/ D <1 _ 
o hi a <1 - 

8 
0 H a «1 - 

o    , 0 D 
1 

4 

' / V □ \ 4 
8 

0 h □ \ 4 

G h '! \ 4 

If, n\ \ 4 ~ t 

0 0 A \ 4 - 
0 0 

\ 
a V 8 " \ \ < ^ ■^ < 

0 

D \J _ 

llll llll llll llll llll llll llll 8 8    J ?    S 3    i 5    S i    S J    8 F !    S I   s i   s 

rnnfo n 

, X<D<D<D<0 

!  4«* 

ZZZZ 

M 

<? - m 
0 

o 
□ 

4 

4 
1 

VI 

:/ M 
□ 
n 

4 

4 

4 

: 

'j 

7i 
] 

4 

4 
: 

0 7 4 M 
0 

0 

7 / " 

4 

4 

: 

O 

7 °/ .' 4 
- 

( 
/ 5/ D 4 - 

8 / < j □ 4 _ 
0 '   0 ? 4 

7 0 * \ 4 - ID v 0 D\ V 4 _ 
0 

0 / 
0 

0 ■\ \ 
< \ 

-+ 
0 

0 

n I 0 

0 

0 \ 
> 

KJ 
8 

0 5_ 
0 

Mil 

^ ̂ \ \" 
Uli Hü llll llll llll llll «, 

R    ? 8 8 
in      -*      ri 

JOIXJJ303 0VM1 

fe 

# OOOO 
< I I I I 
I- ULiUU 
LJ W BO 03 CO 
en a> 001U) 

+ -+*--■* 

* OOOO 
< I I I I 
L. U1UÜJUJ 
JOOOO 
<oooo 

rtryryw 

N 

K OOOO 
=> + + + + 
SUUUU 

n iß 1010 
IOiOiOiO 

o 

zzzz 

<<<< 
a 11 a a 
3 2 32 

- 

' /fj 4 _ 
c m a 4 - 

a u □ 4 - 
0 t\ u 4 _ 

0 a 4 : 
0 / 1 a 4 - 

D   / : 4 - 
0 /' I 1 4 _ 

< hi : 4 - 
0 i : 4 - 

a 7 
[ 4 - 

0  / 1 a 4 = 

)  / a 
\ 

4 = 

Ö /   C \ 4 _ 
0 / ° : \ 4 - 

7 0 \ < 
■>/ 0 D\ \ 4 

0 / 0 A \ 4 - 
0 / ) \ D \. V 4 

0 

0 

< 
'j \ 

D 

a \ 
^ v< 

0 V 0 
v-. 1 \ V 1 

, ^ -•^J 
0 

^ *. 
^ - 

Mil Jill JILL Jill Uli Uli uu 
2    8    8    9    5)    8    R 

T0I"JJ3O0 3VH1 

<Jl<h<Ti (ft 

» OOOO 
D + + +t 

MOICNN 
I      '*■*'('* 

00^ 

= 
- 

0 0, 

0 M - 
0 m\ - 

1 _ 
°l 1 1 - 
'a A 

¥ 4 _ 
0 

w   ■ 1 - 
a 

1 4 
uj|    * _ 

0 j><j - 
OJ '< 

y 
CLjrac 1 - 
#/<i 

£ 1 
1 

2 r 
Sj. \ : 

y iLi 4 "--- V 
llll llll llll llll llll ^frrr m 3ÜS ̂  aü 

8    9    8 

JOI-XJJJO'J OVdi 

WflWfl«ftflflaflwflwi»wwoflw«»a&wi^^ 

7-63 



*****s^^ 
friwftwwirffi^^ 

K)K>rOfO 
* OOOO 
< I I I I 
h tdlütULJ 

m+ ■+■+■<+ 

1 # OOOO 
< 1 1 1 1 
U.ULJUJUJ 

fa JOODO 
<oooo 

W iß iß in 

0) ►nto^Ki 

[0 ,-T-^r- 

ea D + + + + 
«: SULJLJU 

X W 00 CO CO 

•« Ü töcßq) 
K)K>H>rO 

U^ 

w? 
1 N «J0>O 

N *~ 
** * * 

Ö ÜÜMY 

n«rom 
H« 

11. IrtWWI/l 
rU^ \\\\ 
fih 2122 

M^h>f^ 

H "" *- — *- 
fa OOOO 

T-T-i-r- 

~-<tf ZZZZ 
nifO'f 

0>ü + Or-tO 

-S 
.-CJIO 

i ^ 
OJ3 <<<< 

HQ.CLÜ. 

o 
2212 
ÜN«)^ 
OiNiOCQ 
ChK>tDOJ 

<1D00 

t oooo 
< I I I I 
»-LJUU1 UJ 

tQai<no> oi 
(710101 <Ji 

(0<D<0«0 

1 • OOOO 
< 1 1 1 1 

pH U-liJUUllU 

fa -lOOOO 
<5OTO 

I010U7O 

V mromn 
W OOOO 

CO.. **m 
m- 2LJUULI 

xoooo 
OKftOl <j» 
CD<D(D(0 

10- IO<0<0 to 

«ij 
i Mrl ••*■■> 

■*■+*«■ 
N 

^8 

0X80)01 

FT 5555 

K i-T-«- r- 

fa oooo *-»-*- .- 

-3 
I 

zzzz 
inaio * 

i-otn 

<<<< 
<0 K 

0.0.0.0. 
2233 
(Dioino 

T~f" 

°l PI 1 ] 4 

<o 

' f < 4 

"/1 
ö / ro 

1 

[ 

-4— 

<1 

o/i II <) 
0       10 -T -4— 

J/o [ <! - 
0 /f □ <J 

0 //° ] 4 

:/ 
J "1 <1 

o/ 
0    , ' :1 <1 

4 

°/ <?    ' 3 I « 
■ / • 7   < \ < 8 

0 

0 / • \? \ 
4 

4 

a '     c I \ 4 
5 

;/ 
0 

\ ^ 
4 

4 

Uli 

c 

0 ( 
0 

0 \ 
\ 

D\ 
\ 

o 

liiiüJiüJiiiniiii TrntW^^, 
9    8    S     8    8    ?    8    S    8     8' 

0       w       *'       **       n       n       eg       r'■       r 

« 

- 
0 jp 

°/fl D 

□ 

4 
4 

2 

J ä 
n 

< "~ 

( 
0 

°i HI 

a 
4 

D 

a 
- 

:Z 1 / 

□ 

4 

_ 

77 4 _ 
c // 4 

- 

0 / , 4 " 
° / °/ 4 - o 

i / 7 a i 
4 ~ 

0 / i 4 
8 0 h / a \ 4 

0    / >o 
1 

V \ 4 _ 
n / \ \ 4 $ 

0 / i \ \ < 
o 

[ D^ V g 
0 ^0 

V 

u ^ ' 

ÜU mi llll llll 
0 

llll llll rrfr 3 
8SaSSS8RSS a 
O         0 r* <c if <i f\ r t 

f-UJUJULJ 
IdOOOO mnnnn 

.        <rnj)Oi«3i 

? <???? 
rH       lt_UJlilUJtü 
rT -IOOOO w    <oooo 

^) F1I0K1K) 

1/1 OOOO 
#0000 

C5+J D + + +f ,Z suuuju 
I ™!   vrJftlw pj 

-H£> ZZZZ 
_M 0«30 + 
U5ß «OrO 

o 

7oi»jJ303 ovai 

<<<< 
CLfl.ao. 

K1I01Ö + 
01 Ollf) (J 
ffin<D(jj 

,0 

- f 

°/ 1 □ 
4 - 

u/ D 
< - 

°/ 4 - / Ü 

' J 
4 ~- 

'/ 1 4 _ 
t 7 f I] 

4 - 
/   h 0 /   I 4 

D 

' / 
□ 4 - 
' 

Of c - 
°l 

nV 
- 

V 
°i c D\ 4 I 

1 / 0 i 
n\ 

4 - 
f 1 :: \ 1     ~ 

ü, n \ 1 
$ o/ 1 \ V \ 4    - 

O < \ \ \ 4   Z 
D < \ d\ \ 4 ~ $ 0 I \ A \ 4- 
0 \ 0 D \ 4- 

1) p I ^ Va > 
0 

0 

"" Q ' . V7 

1LLLIILL1LLI LLLL ilii ill Jill JJJ1 M 1 
8    ?    8 
<6       an       -t       n 

^0^JJ300 3VM1 
MoaooMW^MfM,M^<^^ 

«i^»»»fl»M<^^ 
li*M^*:MM*i:?(iii^^ jimümt)^^ •|rti¥iwww»WfaftA^^ 

7-6/. 



mwKMWWWaMMMtMMMMaaMMMMf^^ WWWWWKMWWWyftmrääi^ 

fa 

m, 

N 

IN fJCMtN 
K ODOO 
<   I    I    I    I 
h-ldUUliJ 
Id NNNN 

QO)0)O) 
* oooo 
<M   I   I 
LLlllLJÜJliJ 
JOOOO 

<ooco 

oooo 
* oooo 
D + + + + 
2UJUJIUU 
XOiOiOifl 

0»<7>CftO> 
a OiOtat 

NNNN 
tö to to u> 

A0«      WCO(/)l/) 

B        oooo 

zzzz 
lOOOO^ 
•*-O»-LO 

COS 
o 

« V «■ < 
Q-tLiia 
(ONlO^- 
ftMiOCO 
CD ro tö en 

<J D 0 0 

« 

0 4 tf) 
' 0 

0 h <] 

i 1 1 <l 
0 

i 
- (0 

0 1 M T- 

0 1 
/< 

n <J 

0 / 
Jo a 1 

■4- 

0 / n < _ *~. 
D / 1° a , <t 

1 U 
u 0 4 N 

c 0 a <] - 
0 

n 

0 

5 
a - 

O \ 
Q < \   D <1 

"/ 
0 \ ° \ « 

/ \ 8 0 \ \ 
0 °\ \ c 

1 

I   • 
■ 

o°\ 
y \' _ 

8 c 0     ' \ i 
0 \ 0 \ \ <   - 
0 \ 0 \ a\ \ o  - $ 
0 

> 0 \ □ \ \ < - 
1 ( □ V ~ 

n </ \ n\ w - 

S 
0 "--, N \V 

a 
mi INI mi mi lllllllll mi mi MIT 8 3    S 3 s s s 5 1     £ >   s s 5   s 

»OOOO 
< I I I I 
l-WUUJU 
UJtO<0<0 <o 

fa 

5???? 

zzzz 
ifUBO + 
•*0*- (D 

H 
- 

0 - 
<o 

< > SI 5 
(Ml 
m    < *t 

0 

0 3 

1 
1 

1 ._ ...    N 

0 
0 

jpje 

rr    « 
1 - 

n 

•:l, *J <l 

8 '   \ (ji 1 
0 / /IP P - 

0 

n   J 
/c 0 I - <n u / 4 o 

'/ 
/ B v \ : 

't 

V \ o 

1   0[ \ i     * _ 
i° lot 

^ \ - 
8 

-^o 
\ 

4 \ \ i 
lllllllll Uli Uli mi wimfttn^ S 

?      8      8 8    S 
OJ -^ -r- 

T0J-XJJ300 ovai 

N 

» oooo 
< I  I  I  I 
I- LiUJLJUl 
D IO IO 10 tO 
m ■+ ■+-4-'< 

CD CJ>OJO) 

+ ■+ + ■+* 

* oooo 
< I II I 
Li. IdUkJUJ 
_l oooo 
<oooo 

Ifllßlßtf) 

* OOOO 
D + + + + 
SUUkJLJ 
x + -4-i-^ 
^^^■^ 

10 tO tD CO 

nntotn 

NNCxJCM 

ZZZZ 
OtOO-4 
■tO«-CO 

<<<< 
D-OLdCL 
5555 

CbtsjiOCO 
ChlOtOöi 

z 
« 

~ 
B> 

0<*)j| 4 m 
<s _ T 

<J - 
«iff «1 * ^ *- 

0 4 

0 )p ] - N 
r- 

0 □   < 
< '□    <] - 

0 3     <1 - 
0 <J - 

lt> :i - 

:I1 8 pf 

-A <■? 
r 2 

S 

/f 
/ /a 

1  t i 
\ 

~ 

0 3.° <^ - 

Mil Mil TiiT TTTT 
0 

8 - 8    5 ?    § !   $ 5    S J      5 ä      5 i i      i I      I i   S 

rOr*)K)K) 
»OOOO 
<T I Y l 
J-UUIU1U1 

iO<£<0 <0 

»oooo 
< I I I I 
L_LJ UliJUl 
JOOOO 
<OÖÜO 

IUUUU 
^-H 2 + + ++- — ^ Suuuu 

I±J 

"   o 

„    tnninn 

_p<    tninintn 
fit*    \\\\ 

7OI»JJ303 0VM1 

0 

0>a 

0)< 

o 

Z2ZZ 
o<oo-t 
40rO 

<<<< 
[10.11 
SIS! 

OlMlOfO 
<nto<o iji 

jQtxjJ300 ovai 

MMWWM''''''''a'''i''^^ 

7-65 



•MätttoXA^^ """"""""^fflffimff^^ 

* oooo 
< I I I I 
t-lilÜJUUJ 

10 <Ö IQ CD 

aoaxjt 
IJ1 « OOOO 

< 1   1   1   1 
iLldÜJULJ 

fe -JOOOO 
<oooo 

OIOOIO 

u nKJWKl 

»1 oooo 
« oooo 
=> + + + + 

GQ"1 2LJUUUJ 

oooo nnnn 
ißS NNCvJCN 

w^ 
1 NMiJ-IO 

N 
*» * * 

Ü :*::>:*::*: 
*■>*■*-■«* 

CB OiO>01 
1111 !■} 1*1 

**£ 

ft 
M«U)in 

5255 

0 

a 
OSO 

COfc 
o 

^2 

zzzz 

<<<< 
0.0-0.0. 
3223 
©KH-m 

- H 

°o 
' 

1 - 
/r j a <1 _ 

A i 1 

J 1 c <1 

0 £ ° 
< - 

0 

' 
L < 

a 0 M < - 

°/ x_ ; 3 \ 1 

°/ 0 1 1 \ 4 _ 
0 

! ^ < _ 

>/ o \ D \ <3 

c / 0 \ a \ <l - 
0 / V \ D \ <l - n I v \ \ 
0 t \ D \ <1 - 

a °\ \D \ < _ 
n o\ \D \ 4 - 

8 \ 
D a V \ 

— 

0 V \ \ - 
n ^ n  S K •+ \ A -> 
0 V 0 ■N 

0 0 V 
8 

0 ^ 
0 

INI im im lIlllNllllll Hü miTmt R 

« OOOO 
<   I   I   I   I 

u + <*- + ^ 
moooo 

OtO>0>Gl 
• OOOO 
< I I I I 
U. IdUUbJ 
JOOOO <oooo 

miß to iß 

W oooo 
_, »oooo 
cd* D + + + + 
_, SUULlüJ 

" fflDioaJ 

ai 

is 
o 

gü 

zzzz 
noO'* 
+ Oi-ic 

<<<< 
Q-CLCLD. 
5232 
lONOW 
OilNOCO 
CbH(0<7> 

« 

0 I   ' 1 <i 

0 1 <i - 

0 ll <i ^ 
( 

0 :l -i _ 

C 
0 Dl <! 

0 
0 n <I  _ 

0 . 

0 

□ 1 
□ 1 

<  - 

< 
< 0 a l <1 

< 
P \ Q \ <1- 

, 1, \ v \ 
c \ \ °  \ <J- 
a i \l € 

m 
U A \ü ^ 0 

° A V 1    * 

0 , 0^ V \   ■* 

8 0 \ 0 \ V 1  4 

0 \ 0 \ \ \c 
0 v < \ * \<r 

S \ \ 
v 0 

*1    c 1 1 -r 

c 

0 \ v   a V \ r 
\ O 

> vO \pVt 

„11.11 INI im im INI HM MM 
0 

im Mil 8 • 8    ?    8    g 8    8    S    8    8    8    8 
<o      ir ■< i-   * r* 1        r ̂          N «- 

JÜI.XJJ303 ovai 

TOIXJJJTO ovai 

zzzz 
o«oo + 
■*0'-0 

<«< aaaa. 
2222 
0K1 um 
H(MO 
<nio*o 131 

« 

_ 

0 < : 

D 

0 

0      i 3 
^1- 

( 
1  L 

JA 
4 

N 

0 

0 
l r 
/ r 

i 

: 

:/ 

1 r1' 
1° 
10 : 

< 
; 

m 

/ 

r n ^ 
0 

a / 
* I 
0 0 s l 

A \° 1 X - 

' \ 
\ : 

JJil Uli im HM im Uli INI trrr NS 

0 

8 
8    5 S s 8 E l   s § 3 0 £ 8 

o 

TOL^JJIOO 3VM1 

ai>ymwmw(nywi 
IQflfM1000Maa<MWtftf^f*^vs^*^^ wrirtiwmwi^^ MflflfiflflflaaeäMaitttt^^ iaauJi 

7-66 



(0 (OcßtC 

* ODOO 
< I I I I 
U. EdUULJ 
_l oooo 
<oooo 

Dl oooo 
_. # oooo 
Ö+, D + + + + 

—.% SULJUU 
W.Z XtÜPQcOcO 

' N N PJ IN n .... 

m 

m 

l 
N 

NNCJCJ 

fe 

-"ri 2ZZZ 

0)0 tOr-lfl 

^s ,-<MK) 

<<<< 
0.0. D.D. 

0Ja 
o 

2355 
■fl NißUS 
0>tN«OCO 
OK) 10 01 

« 

- m 

i D < ~ 
0 / c 1 i ~ 
0 / ! rf> / 1 
c 

" t - 
0 

! < 
i 

\u 
\ < 

«t- 

\ \ <i T 

Ö V \ < - 
0 I1 

\ 4 - N 
0 \ ] \ 4 

>   1 | 
0 □ 

\ 
<1 

\ 
0 , o \ D 

' 
d - 

0 V. \ n 

\ 
= 

tn 

'3 

\ 
3 4 

\ 
-_ 

n\ *> n [ \<1 \ — 
K 

o    ^ V U \ <! \ - 
0 

\ S □ \ 
n 0 _ 

5 
0 \ 

D V. \ = 
0 0 V * \= 

8 
0 0 \a< \v 

Jill Mil mi III! mi mi llll llll Tth 8 - 9SS$?aSP!¥j 5    8 
Ol          D 

ZOI>JJ303 ovai 

^™l*;"a''!i'^^ 

7-67 



8. Traction Data Set G: 88-177 Demnum S20 

Data set name: 
Rolling radii [Disks 1 & 2]  (in): 
Crown radii  [Disks 1 & 2]  (in): 

CE 88-177 Demnum S-20 
0.75    0.75 
1.20    1.20 

Number of data sets found = 240 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Temp 
F 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 

Load 
Ibf 

4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 
4.23 
14.27 
33.80 
66.03 
114.17 

Rpm1 

1919.00 
1919.00 
1919.00 
1919.00 
1919.00 
4572.00 
4572.00 
4572.00 
4572.00 
4572.00 
6875.00 
6875.00 
6875.00 
6875.00 
6875.00 
9178.00 
9178.00 
9178.00 
9178.00 
9178.00 
114.00 
114.00 
114.00 
114.00 
114.00 
229.00 
229.00 
229.00 
229.00 
229.00 
487.00 
487.00 
487.00 
487.00 
487.00 
945.00 
945.00 
945.00 
945.00 
945.00 
1919.00 
1919.00 
1919.00 
1919.00 
1919.00 
4572.00 
4572.00 
4572.00 
4572.00 
4572.00 

Rpm2  RollRpm Points  Dataset/Test # 

3199.00 
3199.00 
3199.00 
3199.00 
3199.00 
5588.00 
5588.00 
5588.00 
5588.00 
5588.00 
8403.00 
8403.00 
8403.00 
8403.00 
8403.00 
11217.00 
11217.00 
11217.00 
11217.00 
11217.00 

190.00 
190.00 
190.00 
190.00 
190.00 
381.00 
381.00 
381.00 
381.00 
381.00 
811.00 
811. 
811. 
811. 
811.00 
1575.00 
1575. 
1575. 

.00 

.00 

.00 

.00 

.00 
1575.00 
1575.00 
3199.00 
3199.00 
3199.00 
3199.00 
3199.00 
5588.00 
5588.00 
5588.00 
5588.00 
5588.00 

2559.00 
2559.00 
2559.00 
2559.00 
2559.00 
5080.00 
5080.00 
5080.00 
5080.00 
5080.00 
7639.00 
7639.00 
7639.00 
7639.00 
7639.00 
10197.50 
10197.50 
10197.50 
10197.50 
10197.50 

152.00 
152.00 
152.00 
152.00 
152.00 
305.00 
305.00 
305.00 
305.00 
305.00 
649.00 
649.00 
649.00 
649.00 
649.00 
1260.00 
1260.00 
1260.00 
1260.00 
1260.00 
2559.00 
2559.00 
2559.00 
2559.00 
2559.00 
5080.00 
5080.00 
5080.00 
5080.00 
5080.00 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

ce100h #1 
ce100h #2 
ce100h #3 
ce100h #4 
celOOh #5 
ce100h #6 
celOOh #7 
celOOh #8 
celOOh #9 
celOOh #10 
celOOh #11 
celOOh #12 
celOOh #13 
celOOh #14 
celOOh #15 
celOOh #16 
celOOh #17 
celOOh #18 
celOOh #19 
celOOh #20 
ce100l #1 
celOOl #2 
celOOl 
celOOl 
celOOl #5 
celOOl #6 
celOOl 
celOOl 
celOOl #9 
celOOl #10 
celOOl #11 
celOOl #12 
celOOl #13 
celOOl #14 
celOOl #15 
celOOl #16 
celOOl #17 
celOOl #18 
celOOl #19 
celOOl #20 
ce150h #1 
ce150h #2 
ce150h #3 
ce150h #4 
ce150h #5 
ce150h #6 
ce150h #7 
ce150h #8 
ce150h #9 
ce150h #10 

#3 
#4 

#7 
#8 



Data set: CE 88-177 Demnum S-20   continued 

Temp   Load Rpm1 Rpm2 RollRpm Points  Dataset/Test # 
F Ibf 

51 150.00 4.23 6875.00 8403.00 7639.00 50  ce150h #11 
52 150.00 14.27 6875.00 8403.00 7639.00 50  ce150h #12 
53 150.00 33.80 6875.00 8403.00 7639.00 50  ce150h #13 
54 150.00 66.03 6875.00 8403.00 7639.00 50  ce150h #14 
55 150.00 114.17 6875.00 8403.00 7639.00 50  ce150h #15 
56 150.00 4.23 9178.00 11217.00 10197.50 50  ce150h #16 
57 150.00 14.27 9178.00 11217.00 10197.50 50  ce150h #17 
58 150.00 33.80 9178.00 11217.00 10197.50 50  ce150h #18 
59 150.00 66.03 9178.00 11217.00 10197.50 50  ce150h #19 
60 150.00 114.17 9178.00 11217.00 10197.50 50  ce150h #20 
61 150.00 4.23 114.00 190.00 152.00 50  ce150l #1 
62 150.00 14.27 114.00 190.00 152.00 50  ce150l #2 
63 150.00 33.80 114.00 190.00 152.00 50  ce150l #3 
64 150.00 66.03 114.00 190.00 152.00 50  ce150l #4 
65 150.00 114.17 114.00 190.00 152.00 50  ce150l #5 
66 150.00 4.23 229.00 381.00 305.00 50  ce150l #6 
67 150.00 14.27 229.00 381.00 305.00 50  ce150l #7 
68 150.00 33.80 229.00 381.00 305.00 50  ce150l #8 
69 150.00 66.03 229.00 381.00 305.00 50  ce150l #9 
70 150.00 114.17 229.00 381.00 305.00 50  ce150l #10 
71 150.00 4.23 487.00 811.00 649.00 50  ce150l #11 
72 150.00 14.27 487.00 811.00 649.00 50  ce150l #12 
73 150.00 33.80 487.00 811.00 649.00 50  ce150t #13 
74 150.00 66.03 487.00 811.00 649.00 50  ce150l #14 
75 150.00 114.17 487.00 811.00 649.00 50  ce150l #15 
76 150.00 4.23 945.00 1575.00 1260.00 50  ce150l #16 
77 150.00 14.27 945.00 1575.00 1260.00 50  ce150l #17 
78 150.00 33.80 945.00 1575.00 1260.00 50  ce150l #18 
79 150.00 66.03 945.00 1575.00 1260.00 50  ce150l #19 
80 150.00 114.17 945.00 1575.00 1260.00 50  ce150l #20 
81 200.00 4.23 1919.00 3199.00 2559.00 50  ce200h #1 
82 200.00 14.27 1919.00 3199.00 2559.00 50  ce200h #2 
83 200.00 33.80 1919.00 3199.00 2559.00 50  ce200h #3 
84 200.00 66.03 1919.00 3199.00 2559.00 50  ce200h #4 
85 200.00 114.17 1919.00 3199.00 2559.00 50  ce200h #5 
86 200.00 4.23 4572.00 5588.00 5080.00 50  ce200h #6 
87 200.00 14.27 4572.00 5588.00 5080.00 50  ce200h #7 
88 200.00 33.80 4572.00 5588.00 5080.00 50  ce200h #8 
89 200.00 66.03 4572.00 5588.00 5080.00 50  ce200h #9 
90 200.00 114.17 4572.00 5588.00 5080.00 50 ce200h #10 
91 200.00 4.2S 6875.00 8403.00 7639.00 50 ce200h #11 
92 200.00 14.27 6875.00 8403.00 7639.00 50 ce200h #12 
93 200.00 33.80 6875.00 8403.00 7639.00 50 ce200h #13 
94 200.00 66.03 6875.00 8403.00 7639.00 50 ce200h #14 
95 200.00 114.17 6875.00 8403.00 7639.00 50 ce200h #15 
96 200.00 4.23 9178.00 11217.00 10197.50 50 ce200h #16 
97 200.00 14.27 9178.00 11217.00 10197.50 50 ce200h #17 
98 200.00 33.80 9178.00 11217.00 10197.50 50 ce200h #18 
99 200.00 66.03 9178.00 11217.00 10197.50 50 ce200h #19 
100 200.00 114.17 9178.00 11217.00 10197.50 50 ce200h #20 
101 200.00 4.23 114.00 190.00 152.00 50 ce200L #1 
102 200.00 14.27 114.00 190.00 152.00 50 ce200l #2 
103 200.00 33.80 114.00 190.00 152.00 50 ce200l #3 
104 200.00 66.03 114.00 190.00 152.00 50 ce200l #4 
105 200.00 114.17 114.00 190.00 152.00 50 ce200l #5 
106 200.00 4.23 229.00 381.00 305.00 50 ce200l #6 
107 200.00 14.27 229.00 381.00 305.00 50 ce200l #7 
108 200.00 33.80 229.00 381.00 305.00 50 ce200l #8 
109 200.00 66.03 229.00 381.00 305.00 50 ce200l #9 
110 200.00 114.17 229.00 381.00 305.00 50 ce200l #10 
111 200.00 4.23 487.00 811.00 649.00 50 ce200l #11 
112 200.00 14.27 487.00 811.00 649.00 50 ce200l #12 
113 200.00 33.80 487.00 811.00 649.00 50 ce200l #13 
114 200.00 66.03 487.00 811.00 649.00 50 ce200l #14 
115 200.00 114.17 487.00 811.00 649.00 50 ce200l #15 
116 200.00 4.23 945.00 1575.00 1260.00 50 ce200l #16 
117 200.00 14.27 945.00 1575.00 1260.00 50 ce200t #17 
118 200.00 33.80 945.00 1575.00 1260.00 50 ce200l #18 
119 200.00 66.03 945.00 1575.00 1260.00 50 ce200l #19 
120 200.00 114.17 945.00 1575.00 1260.00 50 ce200l #20 
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Data set: CE 88-177 Demnum S-20   continued 

Temp Load Rpm1 Rpm2 RollRpm Points Dataset/Te 
F Ibf 

121 250.00 4.23 1919.00 3199.00 2559.00 50 ce250h #1 
122 250.00 14.27 1919.00 3199.00 2559.00 50 ce250h #2 
123 250.00 33.80 1919.00 3199.00 2559.00 50 ce250h #3 
124 250.00 66.03 1919.00 3199.00 2559.00 50 ce250h #4 
125 250.00 114.17 1919.00 3199.00 2559.00 50 ce250h #5 
126 250.00 4.23 4572.00 5588.00 5080.00 50 ce250h #6 
127 250.00 14.27 4572.00 5588.00 5080.00 50 ce250h #7 
128 250.00 33.80 4572.00 5588.00 5080.00 50 ce250h #8 
129 250.00 66.03 4572.00 5588.00 5080.00 50 ce250h #9 
130 250.00 114.17 4572.00 5588.00 5080.00 50 ce250h #10 
131 250.00 4.23 6875.00 8403.00 7639.00 50 ce250h #11 
132 250.00 14.27 6875.00 8403.00 7639.00 50 ce250h #12 
133 250.00 33.80 6875.00 8403.00 7639.00 50 ce250h #13 
134 250.00 66.03 6875.00 8403.00 7639.00 50 ce250h #14 
135 250.00 114.17 6875.00 8403.00 7639.00 50 ce250h #15 
136 250.00 4.23 9178.00 11217.00 10197.50 50 ce250h #16 
137 250.00 14.27 9178.00 11217.00 10197.50 50 ce250h #17 
138 250.00 33.80 9178.00 11217.00 10197.50 50 ce250h #18 
139 250.00 66.03 9178.00 11217.00 10197.50 50 ce250h #19 
140 250.00 114.17 9178.00 11217.00 10197.50 50 ce250h #20 
141 250.00 4.23 114.00 190.00 152.00 50 ce250t #1 
142 250.00 14.27 114.00 190.00 152.00 50 ce250l #2 
143 250.00 33.80 114.00 190.00 152.00 50 ce250l #3 
144 250.00 66.03 114.00 190.00 152.00 50 ce250l #4 
145 250.00 114.17 114.00 190.00 152.00 50 ce250l #5 
146 250.00 4.23 229.00 381.00 305.00 50 ce250l #6 
147 250.00 14.27 229.00 381.00 305.00 50 ce250l #7 
148 250.00 33.80 229.00 381.00 305.00 50 ce250l #8 
149 250.00 66.03 229.00 381.00 305.00 50 ce250l #9 
150 250.00 114.17 229.00 381.00 305.00 50 ce250l #10 
151 250.00 4.23 487.00 811.00 649.00 50 ce250t #11 
152 250.00 14.27 487.00 811.00 649.00 50 ce250l #12 
153 250.00 33.80 487.00 811.00 649.00 50 ce250l #13 
154 250.00 66.03 487.00 811.00 649.00 50 ce250l #14 
155 250.00 114.17 487.00 811.00 649.00 50 ce250l #15 
156 250.00 4.23 945.00 1575.00 1260.00 50 ce250l #16 
157 250.00 14.27 945.00 1575.00 1260.00 50 ce250l #17 
158 250.00 33.80 945.00 1575.00 1260.00 50 ce250l #18 
159 250.00 66.03 945.00 1575.00 1260.00 50 ce250l #19 
160 250.00 114.17 945.00 1575.00 1260.00 50 ce250l #20 
161 300.00 4.23 1919.00 3199.00 2559.00 50 ce300h #1 
162 300.00 14.27 1919.00 3199.00 2559.00 50 ce300h #2 
163 300.00 33.80 1919.00 3199.00 2559.00 50 ce300h #3 
164 300.00 66.03 1919.00 3199.00 2559.00 50 ce300h #4 
165 300.00 114.17 1919.00 3199.00 2559.00 50 ce300h #5 
166 300.00 4.23 4572.00 5588.00 5080.00 50 ce300h #6 
167 300.00 14.27 4572.00 5588.00 5080.00 50 ce300h #7 
168 300.00 33.80 4572.00 5588.00 5080.00 50 ce300h #8 
169 300.00 66.03 4572.00 5588.00 5080.00 50 ce300h #9 
170 300.00 114.17 4572.00 5588.00 5080.00 50 ce300h #10 
171 300.00 4.23 6875.00 8403.00 7639.00 50 ce300h #11 
172 300.00 14.27 6875.00 8403.00 7639.00 50 ce300h #12 
173 300.00 33.80 6875.00 8403.00 7639.00 50 ce300h #13 
174 300.00 66.03 6875.00 8403.00 7639.00 50 ce300h #14 
175 300.00 114.17 6875.00 8403.00 7639.00 50 ce300h #15 
176 300.00 4.23 9178.00 11217.00 10197.50 50 ce300h #16 
177 300.00 14.27 9178.00 11217.00 10197.50 50 ce300h #17 
178 300.00 33.80 9178.00 11217.00 10197.50 50 ce300h #18 
179 300.00 66.03 9178.00 11217.00 10197.50 50 ce300h #19 
180 300.00 114.17 9178.00 11217.00 10197.50 50 ce300h #20 
181 300.00 4.23 114.00 190.00 152.00 50 ce300l #1 
182 300.00 14.27 114.00 190.00 152.00 50 ce300l #2 
183 300.00 33.80 114.00 190.00 152.00 50 ce300l #3 
184 300.00 66.03 114.00 190.00 152.00 50 ce300l #4 
185 300.00 114.17 114.00 190.00 152.00 50 ce300l #5 
186 300.00 4.23 229.00 381.00 305.00 50 ce300l #6 
187 300.00 14.27 229.00 381.00 305.00 50 ce300l #7 
188 300.00 33.80 229.00 381.00 305.00 50 ce300t #8 
189 300.00 66.03 229.00 381.00 305.00 50 ce300l #9 
190 300.00 114.17 229.00 381.00 305.00 50 ce300l #10 
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Data set: CE 88-177 

Temp Load 
F Ibf 

191 300.00 4.23 
192 300.00 14.27 
193 300.00 33.80 
194 300.00 66.03 
195 300.00 114.17 
196 300.00 4.23 
197 300.00 14.27 
198 300.00 33.80 
199 300.00 66.03 
200 300.00 114.17 
201 80.00 4.23 
202 80.00 14.27 
203 80.00 33.80 
204 80.00 66.03 
205 80.00 114.17 
206 80.00 4.23 
207 80.00 14.27 
208 80.00 33.80 
209 80.00 66.03 
210 80.00 114.17 
211 80.00 4.23 
212 80.00 14.27 
213 80.00 33.80 
214 80.00 66.03 
215 80.00 114.17 
216 80.00 4.23 
217 80.00 14.27 
218 80.00 33.80 
219 80.00 66.03 
220 80.00 114.17 
221 80.00 4.23 
222 80.00 14.27 
223 80.00 33.80 
224 80.00 66.03 
225 80.00 114.17 
226 80.00 4.23 
227 80.00 14.27 
228 80.00 33.80 
229 80.00 66.03 
230 80.00 114.17 
231 80.00 4.23 
232 80.00 14.27 
233 80.00 33.80 
234 80.00 66.03 
235 80.00 114.17 
236 80.00 4.23 
237 80.00 14.27 
238 80.00 33.80 
239 80.00 66.03 
240 80.00 114.17 

Rpm1 

..continued 

Rpm2  RollRpm Points  Dataset/Test # 

487.00 
487.00 
487.00 
487.00 
487.00 
945.00 
945.00 
945.00 
945.00 
945.00 
1919.00 
1919.00 
1919.00 
1919.00 
1919.00 
4572.00 
4572.00 
4572.00 
4572.00 
4572.00 
6875.00 
6875.00 
6875.00 
6875.00 
6875.00 
9178.00 
9178.00 
9178.00 
9178.00 
9178.00 
114.00 
114.00 
114.00 
114.00 
114.00 
229.00 
229.00 
229.00 
229.00 
229.00 
487.00 
487.00 
487.00 
487.00 
487.00 
945.00 
945.00 
945.00 
945.00 
945.00 

811.00 
811.00 
811.00 
811.00 
811.00 
1575.00 
1575.00 
1575.00 
1575.00 
1575.00 
3199.00 
3199.00 
3199.00 
3199.00 
3199.00 
5588.00 
5588.00 
5588.00 
5588.00 
5588.00 
8403.00 
8403.00 
8403.00 
8403.00 
8403.00 
11217.00 
11217.00 
11217.00 
11217.00 
11217.00 

190.00 
190.00 
190.00 
190.00 
190.00 
381.00 
381.00 
381.00 
381.00 
381.00 
811.00 
811.00 
811.00 
811.00 
811.00 
1575.00 
1575.00 
1575.00 
1575.00 
1575.00 

649.00 
649.00 
649.00 
649.00 
649.00 
1260.00 
1260.00 
1260.00 
1260.00 
1260.00 
2559.00 
2559.00 
2559.00 
2559.00 
2559.00 
5080.00 
5080.00 
5080.00 
5080.00 
5080.00 
7639.00 
7639.00 
7639.00 
7639.00 
7639.00 

10197.50 
10197.50 
10197.50 
10197.50 
10197.50 

152.00 
152.00 
152.00 
152.00 
152.00 
305.00 
305.00 
305.00 
305.00 
305.00 
649.00 
649.00 
649.00 
649.00 
649.00 
1260.00 
1260.00 
1260.00 
1260.00 
1260.00 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

ce300l #11 
ce300l #12 
ce300l #13 
ce300l #14 
ce300t #15 
ce300l #16 
ce300l #17 
ce300l #18 
ce300l #19 
ce300l #20 
ce80h #1 
ce80h #2 
ce80h #3 
ce80h #4 
ce80h #5 
ce80h #6 
ce80h #7 
ce80h #8 
ce80h #9 
ce80h #10 
ce80h #11 
ce80h #12 
ce80h #13 
ce80h #14 
ce80h #15 
ce80h #16 
ce80h #17 
ce80h #18 
ce80h #19 
ce80h #20 
ce80l #1 
ce80l #2 
ce80l #3 
ce80l #4 
ce80l #5 
ce80l #6 
ce80l #7 
ce80l #8 
ce80l #9 
ce80l #10 
ce80l #11 
ce80l #12 
ce80l #13 
ce80l #14 
ce80l #15 
ce80l #16 
ce80l #17 
ce80l #18 
ce80l #19 
ce80l #20 
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Summary of Select Data Files 

Filename Temp RollRpm DataCurve # 
ce1.dat 80.00 1260.00 237 238 239 240 
ce2.dat 80.00 2559.00 202 203 204 205 
ce3.dat 80.00 5080.00 207 208 209 210 
ce4.dat 80.00 7639.00 212 213 214 215 
ce5.dat 80.00 10197.50 217 218 219 220 
ce6.dat 100.00 1260.00 37 38 39 40 
ce7.dat 100.00 2559.00 2 3  4  5 
ce8.dat 100.00 5080.00 7 8  9 10 
ce9.dat 100.00 7639.00 12 13 14 15 

ce10.dat 100.00 10197.50 17 18 19 20 
ce11.dat 150.00 1260.00 77 78 79 80 
ce12.dat 150.00 2559.00 42 43 44 45 
ce13.dat 150.00 5080.00 47 48 49 50 
ce14.dat 150.00 7639.00 52 53 54 55 
ce15.dat 150.00 10197.50 57 58 59 60 
ce16.dat 200.00 1260.00 117 118 119 120 
ce17.dat 200.00 2559.00 82 83 84 85 
ce18.dat 200.00 5080.00 87 88 89 90 
ce19.dat 200.00 7639.00 92 93 94 95 
ce20.dat 200.00 10197.50 97 98 99 100 
ce21.dat 250.00 1260.00 157 158 159 160 
ce22.dat 250.00 2559.00 122 123 124 125 
ce23.dat 250.00 5080.00 127 128 129 130 
ce24.dat 250.00 7639.00 132 133 134 135 
ce25.dat 250.00 10197.50 137 138 139 140 
ce26.dat 300.00 1260.00 197 198 199 200 
ce27.dat 300.00 2559.00 162 163 164 165 
ce28.dat 300.00 5080.00 167 168 169 170 
ce29.dat 300.00 7639.00 172 173 174 175 
ce30.dat 300.00 10197.50 177 178 179 180 
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